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FROM: YOUR ADMIRALS AND GENERALS 
TO: YOU 
SUBJECT: BRINGING YOUR FIGHTING MEN HOME 


Your sons, husbands and brothers who are standing 
today upon the battlefronts are fighting for more 
than victory in war. They are fighting for a new 
world of freedom and peace. 


We, upon whom has been placed the responsibility of 
leading the American forces, appeal to you with all 
possible earnestness to invest in War Bonds to the 
fullest extent of your capacity. 


Give us not only the needed implements of war, but the 
assurance and backing of a united people so necessary 
to hasten victory and speed the return of your 
fighting men, 


Lif. eae. OY 







































Division of General Motors, maker of New Departure Ball Bearings 
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LUBRICATION ENGINEERING. ., LUBRICATION: ENGINEERING... LUBRICATION ENGINEERING . 


Users find 
many Ways to 
save with 


Standard 
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Using costly lubricants where ordinary lubricants are 
good enough is like pouring money down a rat hole. 


Expensive lubricants are protected against waste. 

The right use of lubricants is of as much 
interest to us, the supplier, as it is to you, the user. 
That is why this simple method of getting the 
right lubricant in all the right places—Standard 
Coded Lubrication Service —is offered to all com- 
panies in the Middle West served by Standard Oil 
Company (Indiana). 


Send for this hooklet 
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A central state plant superintendent says, “Your 
Coded Lubrication Service solved one of my 
biggest headaches. We use many types of lubri- 


cants. Some are rather special and costly. With 
your system I am more certain that these special 
products are used where they should be and not 
used by mistake where ordinary lubricants are 
good enough.” 

This plant man gets a two-way saving. Ex- 
pensive equipment is protected against break- 
downs caused by the use of the wrong lubricant. 


Find out how simple Standard Coded Lubrication 
Service is to install and keep up. A Standard Oil 
Lubrication Engineer will be glad to discuss its 
application with those in charge of lubrication in 
your plant. Write Standard Oil Company (Indi- 
ana), 910 South Michigan Avenue, Chicago 80, 
Illinois, for a copy of the booklet or the Lubrica- 
tion Engineer nearest you. 


Buy more War Bonds 
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HEAT TRANSFER 
Specialists 





¥%& Young products are always preceded by sound de- 
sign and research engineering. When peacetime con- 
version comes, Young Heat Transfer Engineers will 
be able to apply a wealth of experience gained in diffi- 
cult and diversified assignments. These engineers are 
now looking toward future heat transfer applications, 
developing more efficient ways to control heat of both 
mobile and stationary power plants. Consult them 
on your heat transfer problems, without obligation. 


FOR AVIATION 


The wide use of Young oil cool- 
ers, coolant radiators and auto- 
matic controls in Allied aircraft 
is tribute to their efficiency and 
serviceability. In approved com- 


bination they provide rapid heat 
dissipation, anti-congealing char- 
acteristics, automatic temperature 
regulation and pressure and a 
surge relief. 
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FOR MOBILE UNITS 


When postwar transportation ex- 
pands on highways, railways and 
airways a d Heat Transfer En- 
gineers will be ready with ra- 


diators and heat control devices 

for every size and type of engine. 

Young radiators and oil coolers 

are designed and built for lon 

4 life, efficient performance De 
pleasing appearance. 





FOR THE MARINE FIELD 


Young tube bundle and shell heat ex- 
changers are used extensively for cooling 
the oil and engine jacket water of marine 
engines. Compact in design, easy to in- 
stall and clean. The combination heat 
exchanger, oil cooler, surge tank is > 
a Young engineering development. 





FOR THE DIESEL FIELD 


Huge radiators for locomotives—extreme- 
ly large capacity ‘‘Quad’’ (radiator type) 
coolers for stationary inate 
are evidence of Young leadership in the 
Diesel field. Each combines large capac- 
ity with highest efficiency at low _s 
Operating cost. 
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HEAT TRANSFER ENGINEERS 


Manufacturers of Oi! Coolers © Gas, Gasoline, Diesel Engine Cooling Radiators @ - 
tntercoolers © Heat Exchangers ® Engine Jacket Water Coolers © Unit Heaters 
®@ Convectors @ Condensers @ Evaporators @ Air Conditioning Units @ Heating 
Coils ® Cooling Coils @ and a Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR C6O., Dept. 215-F, Racine, Wis., U.S.A. 
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MORE SHELLS PER 7OOL GRIND 


A CCURACY and speed — both are 
A “musts” in machining shells. Conse- 
quently, cutting tools must stay sharp, 
down time for changing tools must be 
kept to a minimum. Best way to do this 
is by the proper selection and application 
of the most suitable cutting fluids. 
Texaco Cutting and Soluble Oils will 
definitely help you to get more produc- 
tion per tool grind, regardless of the 
type of machining or the metal being 
worked. These fine cutting fluids cool 
and lubricate the tools, carry away heat, 
prevent chip welding — thus prolonging 
tool life, assuring greater output. 
Faster machining and better finish are 
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IN THE TEXACO STAR THEATRE WITH 








two other advantages you can count on 
when you use Texaco Cutting and Sol- 
uble Oils — additional reasons why ex- 
perienced machine tool operators every- 
where prefer Texaco. 

The services of a Texaco Engineer, 
thoroughly qualified to assist you in the 
selection and proper application of cut- 
ting coolants for your particular machin- 
ing requirements, are available through 
more than 2300 Texaco distributing 
plants in the 48 States. 

Get in touch with the nearest one, 
or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


CUTTING, SOLUBLE AND | 
| HYDRAULIC OILS ‘ 


JAMES MELTON EVERY SUNDAY NIGHT — CBS 








FREE! This 40-page booklet explains the 
why, where, when and what of cutting 
fluids. Contains many practical sugges 
tions and recommendations to help you 
improve the speed and quality of your 
machining. Send for your copy foday! 
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By Julian Chase 


WAR LOAN F : 
ARLY in May, the House of Representatives by a vote of 288 to 88 adopted 
E a resolution to submit to the states a constitutional amendment altering 
the historic method of confirming treaties to which the United States is a 
party. As is well known, the Constitution now provides for ratification by a two- 
thirds vote of the Senate with the House having nothing to do about it. The 
House resolution, which may be killed by an unfavorable vote in the Senate be- 
fore this is read, would give the House an equal share in the business of ratifica- 
tion which, under the proposed plan, would be accomplished by a majority vote 

in both branches of the Federal legislature. 

What this attempt to discount the wisdom of the framers of the Constitution 
amounts to is to place the ratification of treaties on the same basis as the adop- 
tion of national laws. There is grave danger in such procedure as, for one 
thing, there is a fundamental difference between treaties with other nations and 
federal laws having force and effect solely within the United States. Such laws 
are subject to review by our own courts with the Supreme Court having the final 
word as to their constitutionality. Furthermore, they are repealable at the will 
of Congress under pressure of public opinion. But that is not true of treaties. 

Unless we are to regard treaties as mere scraps of paper, we are in honor 
bound to abide by them. Our courts cannot set them aside. Our Congress can- 
not, except as their terms provide, put an end to them. Treaties, under our Con- 
stitution, are the supreme law of the land, taking precedence over state consti- 
tutions and Federal and state laws which are in conflict. “The conclusion of 
treaties,” says Quincy Wright, authority on international law, “may unquestion- 
ably extend the power of Congress to provide for the exercise of police power 
within the state.” Exactly that happened, to take one example, in the migratory 
bird case in Missouri which is on the records, among other designations, as 
Missouri vs. Holland, 252 U. S. 416. In that case, the Supreme Court, after 
having declared a certain act unconstitutional, sustained a similar one enacted 
pursuant to a subsequently ratified treaty with Great Britain. 

All of this has a direct and important bearing on international cartels and 
the machinations of the advocate of a planned economy. If cartel treaties, such 
as are proposed by some delegates at San Francisco, are concluded, our Federal 

‘ Government will acquire power to assume what would amount to absolute 
na the authority over the production and distribution, even within our own territorial 
an limits, of the products covered. We should soon find ourselves involved in an 
Pz extensive multiplication of the complications and ham-stringing restrictions of 
today! N.R.A. It is very much in the interest of the American free enterprise system, 
therefore, to leave our treaty-making machinery as it is and to keep treaty rati- 
re | fication as tough a process as it was originally designed to be. 
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what is 


PRE-SET 


cycle control? 








The left-hand fixture has been un- 
loaded and properly reloaded, and the 
cycle will continue. (Drawing of oper- 
ator pressing center and L.H. button. ) 


The right-hand fixture has been 
loaded and properly reloaded, and 
cycle will continue, {Drawing of oper 
otor pressing center and R.H. button, 
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Operator reconsiders; does not want 
the ram to descend and stops the 
cycle. (Drawing of operator pressing 
red stop button. ) 





CINCINNATI No. 5-54 Duplex Vertical Hydro-Broach, 
_ equipped with pre-set cycle control, tooled up with auto- 
matic hydraulically operated fixtures for broaching sev- 

eral surfaces on rods and caps in pairs. Production, 325 Operator stops complete machi 

rods ond 325 caps per hour net. te N 





Pre-set cycle control is an arrangement of electrical control buttons which enable “a 

ba , iot 
the operator to continue or break the continuity of the automatic cycles, as desired, a 
on CiNcinnati Duplex Hydro-Broach Machines. apr 


Advantages (1) If the operator tires towards the end of the working shift, he oa sets 
take more time to load and unload fixtures. For the experienced operator, this i 

an important item on exceptionally high production work. (2) For the new joa. 
operator, it gives him confidence in loading and unloading the work to know thalf_ plo 
the table will not index until he wishes it to do so. (3) Safer for the operatorg noi 
(4) Tends to prevent wrecks caused by hastily and improperly clamped work. bu 













Applicaton — To Cincinnati Hydro-Broach Machines at the factory only. vol 

CINCINNATI No. 10-66 Duplex Vertical an 

Hydro-Broach Machine. Also available Our engineers will be glad to tell you about the standard feature of the Hydro} . 
in 1, 3, and 5 ton sizes. Write for ‘ 

catalog M-1387 Broaches, as well as the extra features like pre-set cycle control. Co 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES...CUTTER SHARPENING MACH Ju 
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Government Coordination 


Lacking for Reconversion 


By 
Leonard 
W estrate 














ow that Germany has fallen and cutbacks and 
cancellations in war production are rapid and 
severe, there is a desperate urgency to clear the 

decks for immediate reconversion to civilian produc- 
tion. This is particularly true in the automobile in- 
dustry, where unemployment already is‘ casting an 
appreciable shadow. Unless the wheels of certain Gov- 
ernment agencies start to turn faster than they have 
at this writing, the industry is not going to be able to 
absorb the large numbers of unemployed workers re- 
leased from war jobs in time to avert a serious unem- 
ployment problem. Even the most vigorous action can- 
not stave off a period of inactivity for many workers, 
but the transition period can be shortened materially 
if the Government agencies and military services in- 
volved in reconversion will cooperate with each other 
and with industry and will coordinate their activities. 
J. H. Marks, vice-president of Packard Motor Car 
Co. and chairman of the Contract Termination Com- 
mittee of the Automotive Council for War Production, 
stated recently that “while the War Production Board, 
through its task committee, has been extremely help- 
ful, there are other Government agencies to be con- 
sidered and they must coordinate their efforts or all 
the preparations we are making now will bog down.” 


June 1, 1945 


Agencies Must Eliminate Conflicts in Their Activities and 


Release Surplus Machine Tools to Avoid Unnecessary Delays 


The automobile industry will apply full effort to the 
job of getting the wheels of civilian production rolling 
if it is given a free hand to do so. The most urgent 
problem, next to the acquisition of between 4000 and 
5000 new machines, is the repossession of about 150,- 
000 machine tools now shackled to war work. This 
does not mean pirating from war production those 
machines that cannot be replaced. However, there 
are now a great many Government-owned machines 
gathering dust in inventory which may either be sub- 
stituted for those needed machines or turned over to 
the manufacturer in exchange for his machines which 
are on war work. 

The next most important problem is te get from 
surplus inventories of the various Government agen- 
cies and procurement services the additional machine 
tools needed for civilian production. Both industry 
and Government know the machines are available; 
both agree in principle that the machine should be 
made available for reconversion purposes, but thus 
far the mechanics of the transfer have been buried 
under confusion, inertia, and—most important of all 
—lack of uniform workable procedures and coordina- 
tion between the multiplicity of Government agencies 
owning them. The right hand knoweth not what the 
left hand doth. 

There is no discernible opposition on a policy level 
from the owning agencies so far as release of com- - 
pany-owned machinery is concerned. On at least 
three occasions during the last several months, they 
have agreed to such proposals. However, at that 
stage creeping paralysis set it, and nothing was done 
to clothe words with action. Automotive industry 
leaders say that what is necessary to break the jam 
is for all procurement agencies to correct any phrase- 

(Turn to page 78, please) 
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Measurement of Maneuvering 


URING the past twenty years improvements in 
aircraft design have to a large measure been 
due to aerodynamic theory and wind tunnel 
There has been, however, one major weakness 
in both design tools and that has been in dealing with 
dynamic or non-uniform conditions. This is not be- 
cause these two methods cannot handle dynamic con- 
ditions, for quite the reverse is the case, but it does 
mean that serious difficulties and complications are 
encountered. Spin tunnels have been very successful 
in giving the general behavior of an airplane, but 
they have produced very little quantitative data. Gust 
tunnels have encountered great difficulties in accur- 
ately measuring the dynamic loads and assimilating 
actual conditions. 

Large aircraft design has been seriously impeded 
because of a lack of accurate knowledge of basic loads 
resulting from maneuvers. Many of the design loads 
for structural components of an airplane are governed 
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by maneuvering loads. Due to this lack of in!orma- 
tion, the maneuvering loads required by the Civil 
Aeronautics Authority are based on an arbitrary nor- 
mal force coefficient for the surface and the maneuver- 
ing speed, with the additional specification that the 
loac need not be greater than that which is possible to 
obtain with a certain applied control force. Interest 
in dynamic loads has been greatly stimulated in re- 
cent years because of service failures, particularly of 
horizontal surfaces, which have occurred on several 
types of aircraft. Research work has been carried 
on by several organizations along both analytical and 
experimental lines. The analytical work has suffered 
for lack of sufficient flight data. Most calculations of 
maneuvering loads required a fundamental assump- 
tion of a certain rate of control surface movements. 
As this article will show and as was brought out by 
W. W. Beman and E. C. Frost in Reference I, ma- 
neuvering loads appear to be a complicated function 
of not only what the airplane and its control system 
can do but, in addition, what the pilot will or chooses 
to do (Ref. 2). The experimental work has been 
handicapped because of the difficulties of making ac- 
curate measurements in flight and the absence of ade- 
quate instruments or methods. In general the struc- 
tural measurements made in flight in the past have 
been very crude. Scratch gages, deflection photo- 
graphs, pressure distributions, and transit measure- 
ments of deflections have been made. By far, the 
majority of measurements made during maneuvers 
has been with accelerometers. None of these methods 


Fig. 1. Stresses Measured in a P-38 During a 360 
Degree Left Roll while in a Banked Turn 


Fig. 2. Maneuvering Stresses in P-38 Rear | 
Shear Beam vs. Rate of Change of Aileron 
Control Force 
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Loads in Flight 


have satisfactorily given the maneuvering load or stresses on the structure. and W. L. Howland 
With the advent of wire resistance strain gages, the measurement of Lockheed Aircraft Corp. 

maneuvering loads in flight becomes possible and feasible. The technique 

of making stress measurements in flight has advanced a great deal in the 

past few years. It is the object of this article to describe some of the 

work carried on along this line at Lockheed Aircraft Corp. Throughout 

this article the term “maneuvering stress” is taken to mean that increment 





in stress which is caused by or entirely dependent upon the maneuver being 
made. (Maneuvering stress = total stress minus balancing stress.) 


Instrumentation 


The wire resistance type strain gage is a perfect solution to many of 
the instrumentation problems connected with structural flight testing. They 
are by their very nature remote reading. Gages can easily be mounted 
on the structure almost anywhere, once the technique 
of attaching has been developed. Wire resistance type 
strain gages were used to measure boom and fuselage 
bending moments, wing stresses, stabilizer stresses, ac- 
celerations, control forces, control surface hinge moments 
and surface positions during the tests to ascertain ma- 
neuvering loads. 








Fig. 3. Maneuvering Stresses in P-38 Rear Shear 


Beam vs. Speed for Rolls CALCULATED 


WIND TUNNEL DATA 


Fig. 4. Rate of Change of Aileron Control Force vs. 
Angular Acceleration for P-38 Airplane 


Fig. 5. Balancing Tail Load Measured in Flight on a 
P-38 Airplane 
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In order to accurately measure fast changes in 
stress such as during a maneuver or a landing the out- 
put from the strain gage bridge circuits are recorded 
on a twelve channel oscillograph. This installation will 
record accurately frequencies up to 40 to 50 cycles per 
second without the use of amplifiers. 


Roll Tests 


One of the most common maneuvers performed with 
a fighter airplane is a roll. Recently a series of roll 
tests were conducted on a P-38 airplane to determine 
the operating characteristics of a hydraulic booster on 
the aileron control system and to measure the stresses 
caused in the airplane’s structure due to the high rates 
of roll. Calculations based on the predicted roll per- 
formance indicated that the engine mount might be- 
come critical under side loads (centrifugal force). 
Also the wing might be critical as a result of forces 


Fig. 6 Stresses Measured During a 4 “G” Pull- 
Out in a P-38 Airplane 


Fig. 7. Stresses Measured During a Rapid Pull- 
Out in a P-38 Airplane 





caused by large deflections of the aileron at high air. 
plane speeds, the large aileron loads being made pos. 
sible by the booster system. 

In addition to the many quantities which were re. 
corded by the automatic observer camera, eleven items 
were measured with electrical strain gage bridges and 
recorded simultaneously on a Miller oscillograph. The 
aileron control loads were measured by means of a 
strain gage bridge placed on the spokes of the control 
wheel such that it only responded to a twisting mo- 
ment applied to the wheel and was independent of fore 
and aft loads. 

Results of some of the stress measurements made 
during the roll tests are shown in Figs. 1, 2, 3 and 4, 
Fig. 1 shows the stresses measured during a 360 deg. 
left roll while in a banked turn. The top curve in Fig. 
1, is the control wheel moment exerted by the pilot. 
The next three curves are the accelerations measured 
at the right and left nacelles and at the fuselage nose. 
Note that all three accelerometers are at about 2.75 
G’s at the start of the record. This is the result of the 
steady turn. The next lower curve is the angular ac- 
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celeration of airplane caused by the aileron movement. 
This curve was calculated from the normal accelera- 
tions in each nacelle and knowing the distance between 
them. The lower seven curves are stresses in various 
members in the airplane and engine mount. 

In all maneuvers the engine mount stresses were 
found to be very low. The maximum values recorded 
in any engine member during any rolling maneuver 
was -+-7200 psi and —6500 psi. To substantiate the 
low engine mount stress values measured in flight and 
to obtain the load distribution for different loading 
conditions a series of static tests were conducted on 


Fig. 8. Oscillograph Record of Stresses During 
a 2 “G” Turn in a Constellation Airplane 


Fig. 9. Maneuvering Loads Obtained from the 
Oscillograph Record Shown in Fig. 8, i.e. 2 
“G” Turn in a Constellation Airplane 


the right engine mount. These static tests showed 
that the mount stresses actually were low and that the 
cowling and its support structure were evidently tak- 
ing most of the load. Static tests were made with and 
without the cowling. Since the cowling was not taken 
into account in the stress analysis it means that the 
engine support is actually way over strength. Here is 
an example where, had it not been for structural flight 
measurement needless weight would have been added 
to the engine support structure. 

The shear stresses measured in the rear shear beam 
were quite high in comparison with the allowable 
stresses; the maximum value measured being -+-7600 
psi. Positive shear stresses are considered as those 
resulting from a diving moment on the wing, thus 
positive shear in the rear beam indicates an up load 
on the rear beam. 

Due to the interesting nature and magnitude of the 
rear shear beam stresses during the rolls, the data 
were carefully investigated. One of the results of the 
analysis is given in Fig. 
2. This figure shows the 
maneuvering stresses in 
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the rear beam plotted up 
against rate of change 
(Turn to page 70, please) 
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The 


By Joseph Geschelin 


DARING application of human rela- 
A tionship principles in management 
has spun an aura of industrial 
romance about Jack & Heintz, Inc., of 
Cleveland, one of the largest producers 
of starters and generators, automatic 
pilots, flight instruments, servo units and 
energizers for aircraft, and has inspired 
a multiplicity of magazine and newspaper 
articles. Much of what has been written 
stems from the observations of individu- 
als—each of whom has sought to find a 
single key to the evident success of this 
organization. 

Has the Jack & Heintz organization 
succeeded because it serves to each em- 
ploye a hot balanced meal—plus vita- 
mins—free of charge? Or because each 
department provides coffee and fresh 
doughnuts twenty-four hours a day 
which the workers can sample at will? 
Is it because the company fits workers 
with orthopedic shoes—free—so they 
may work 12 hours a day seven days a 
week free from fatigue? Is it confirma- 
tion of a belief that if people are placed 
on their honor they will react favorably? 
For here the “associates” are paid on an 
hourly basis but do not punch time 
clocks. 

Evidently the answer must be sought 
not in any single step but in a combina- 
tion of all devices known to an enlight- 
ened management in its dealings with a 
large group of employes. Moreover, the 
purely human aspects of the problem 


1 The versatile Bullard Mult-Au-Matic is 
e used for the majority of first operations 
on starter housings. 


, Close-up of the turret and work station 

e of one of the Gisholt lathes. These are 

used for some of the first operation jobs 
on certain parts. 


3 View of a corner of the heat treating de- 
e@ partment showing one of the Lindberg 
Hydryzing furnaces, served by its com- 
panion Gleason die-quenching machine. 
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Production Side 


of Jack & Heintz 


needs must be interwoven with advanced thinking in 
terms of product design and production and manage- 
ment engineering. 

Bill Jack, the founder of this unique organization, 
has: had extensive experience in management anda 
human relations as well. He established progressively 
such companies as—Accurate Machine Co., The Mani- 
fold Co., Marquette Metal Products, and latterly the 
Pump Engineering Service Corp., now the Pesco Prod- 
ucts Div., Borg-Warner Corp. Jack & Heintz was 
formed in 1940 in association with Ralph M. Heintz, 
a pioneer in the development of elec- 
tronic equipment. In 1911 Bill Jack was 
initiated into the International Associa- 
tion of Machinists and subsequently be- 
came business agent for the Cleveland 
District. Today all Jack & Heintz as- 
sociates are members of that organiza- 
tion. The company employs some 8700 
people, who are putting in 12 hours a 
day seven days a week. 

We tried to find the key to the Jack & 
Heintz enigma by an objective view of 
the mechanical operation of the plant. 
But it is impossible to divorce the ma- 
chine from its human operator in this 
plant. Unless all of the forces at play 
are considered, you cannot put your fin- 
ger on the answer. 

From a technical standpoint one fact 
is clear. The company has analyzed each 





This is the 106th 
in the series of monthly 
production features 











A. Bullard-Dunn Process machine in the 

e heat treating department. Following the 

drawing operation the work goes to this 
machine for descaling. 


eed Single-end, two-spindle Heald Bore-Matic 

De finish-bores the bearing seat in the starter 

housing. This operation is held consis- 
tently to limits of 0.0005 in. 
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product and has consciously re-designed it for mass 
production. It is not news to our readers that most of 
the technical products for military aircraft had their 
beginnings as Iaboratory equipment and few had the 
benefit of mass-production planning for manufacture 
when the war began. The basic philosophy, then, has 
been to design each item suitable for low-cost mass- 
production. It is claimed that although each item made 
by the company is interchangeable from the stand- 
point of physical mounting and performance char- 
acteristics with similar equipment made by others, the 
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internal parts and assemblies may be 
quite different. 

Design for mass-production then js 
teamed up with good production tech- 
niques based upon advanced practice 
known to industry. The fact that this is 
coupled with the use of the latest type 
of machinery known to the art is simply 
following the general practice of other 
producers in the industry. 

The use of rewards or incentives for 
suggestions leading to improvements in 
manufacturing practice certainly is not 
a new idea. But at Jack & Heintz the 
play of the other human equations—the 
honor system, freedom from restraints, 
high earnings, and the like—appear to 
make the suggestion system more produc- 
tive. For example, it is said that on 
numerous occasions a group of people in 
a department will get together on the 
problem of machining a part having a 
multiplicity of steps in its routing and 
visualize a setup in which the same part 
might be finished completely within one 
special machine. At this stage the man- 
agement is called in and the production 
engineers are given the job of working 
out the idea and translating it into a 
single-purpose machine. They have many 
of these in various parts of the plant 
today. That, too, is not a new concept. 
Most of the plants of our industry have 
single-purpose equipment for large runs. 
The difference, it seems, lies in the fact 
that the basic idea was generated by the 
workers themselves with no thought of 
opposing an approach which is frankly 
in the sphere of labor-displacement. 

Jack & Heintz operates some ten plants 
in the Cleveland area. Owing to the 
multiplicity of products the plant layout 
is functional or departmentalized as con- 
trasted with straight-line production in 
which a given part is completed in its 
entirety in a single department. In the 
case of electrical equipment, for example. 
they produce 15 different starters and 
two different generators. Parts for all of 
these are machined in a single building 


Splines and gear teeth are cut on Fellows 
e gear shapers, part of a battery of these 
machines being shown here. 


A battery of Greenlee automatics used for 
the production of a variety of small parts. 


Close-up of the work section of one of 


blanks formed from bar stock. 
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the huge Conomatics. They produce the 
endless variety of small parts such as gear 
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by routing through the various departments. The 
major departments may be outlined as follows: 


Automatics & Screw Machines—including National Acme-Grid- 
leys, New Britain-Gridleys, Conomatics, Greenlee automatics, 
Wickham automatics. 

Turret Lathes—Warner & Swasey, Gisholt, Bullard Mult-Au- 
Matic. 

Drill Press—Natco multiple-spindle, Delta bench type, Edlund 
single-spindle. , 

Gear Cutting—Fellows gear shapers, Gleason gear generators. 

Precision boring—Heald Bore-Matics, Ex-Cell-O boring machines. 

Grinding—including a battery of Norton grinders. 


In addition, there are Ex-Cell-O precision thread 
grinders and the single-purpose machines built by the 
company, primarily multiple-head horizonal drills. 

Departmentalization of this order does not lend it- 
self to conveyorization, particularly when it is con- 
sidered that assembly is done in other plants to which 
the parts must be transported. Materials handling, 
therefore, is done by hand lift trucks and electric in- 
dustrial trucks. However, some assembly departments 
show a generous use of gravity roller conveyor lines 
for linking the bench operations. 

Supplementing the machine shop facilities are the 
other process departments required for 
an operation of this scope. For one 
thing there is a comprehensive welding 
department. Here are a number of spe- 
cially designed Lincoln Electric Co. auto- 
matic head welding machines for butt- 
welding frames. In this instance the 
problem is to weld the outer stee! shells 
to a center shell of Armco iron. Then 
there is a five-head Oxweld torch cutting 
machine with automatic traverse attach- 
ment for cutting a multiplicity of win- 
dows in steel frames. 

Then there is an electroplating and 
chemical finishing department. One sec- 
tion is equipped for anodizing many of 
the non-ferrous parts. A Bullard-Dunn 
processing machine also is found here. 
An important part is played by the 
“hard” chromium plating department. 
Certain wearing parts are coated with 
“hard” chromium to increase service 
‘life. However, the process also is ap- 
plied as a means of salvaging parts which 
have come out undersize in machining or 
grinding. This procedure has been ap- 
proved by the Armed services as a means 
of reducing scrap and improving costs 
thereby. Process equipment also is avail- 
able for applying the _ well-known 
Houghton-Black finish on certain parts. 
Blakeslee degreasing machines are used 


Part of a battery of versatile Brown & 
. Sharpe milling machines. 


l A view in the starter assembly depart- 

@ ment. The assembly has been com- 

pleted and tested in another section 

and at this stage the operators complete the 

safety wiring procedure preparatory to ship- 

ment, Note the gravity roller conveyor in the 
foreground. 
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for cleaning parts after machining and after heat 
treatment. 

In keeping with modern practice cemented-carbide 
tools of proper grade are widely used for metal re- 
moval on various machines. These tools are prepared 
ground to form, and maintained by a special carbide 
tool room provided with the latest types of equipment 
for brazing and form-grinding. Formed carbide tools 
of intricate shape are ground in Wickham optical type 
machines. 

Starters are assembled in a separate building on in- 
dividual benches linked by a comprehensive system of 
gravity roller conveyors. This building also contains 
a paint shop in which the parts are sprayed in DeVil- 
biss booths, then mounted on an overhead monorail 
conveyor for drying in infra-red lamp ovens. 

With this generalized picture of the overall opera- 
tion in mind, we have selected the starter housing as a 
specific example for study. The following brief outline 
of some of the major steps in the machine shops 

(Turn to page 82, please) 














By Arthur F. Underwood 


Head, Mechanical Engineering Dept. 5 
Research Laboratories Division, 
General Motors Corporation 
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Ball Bearing to have 
Friction Measured \ 
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Oil Supply bearing supporting a ro- 
and Groove tating load. Based on a 
Bearing known phenomenon, an 
Housing idea was devised to allow 











Block anne : 

Fig. 1B—(Above) Ball bearing sae doureet the cradling of such a 
in test set-up. bearing on a frictionless 
"Squeeze" support and at the same 
Fim ter time to make it fairly 

Frictionless Torque tenth White astiite a 
Fig. 14A—(Right) Schematic Support — Arm se . 1S article e- 
drawing of bearing support pmupmmamediditiiea scribes the experiments 


set-up. 





conducted on such a de- 
vice and presents a new 








oil film has been stated to require the development 

and maintenance of a wedge film between two 
surfaces by a relative tangential motion. An important 
corollary has been that two flat parallel bearing sur- 
faces would not support a load of an oil film. These 
facts led to machining a bearing with the proper 
clearance and to such special bearing types as the 
Kingsbury thrust bearing to furnish a load-carrying 
oil film wedge. While practically all the available liter- 
ature on oil film theory is on uni- . 
directionally loaded bearings, 
those bearings having alternat- 
ing or rotating loads are a very 
important class. 

Our experience has shown that 
there has been an unaccountable 
difference between the perform- 
ance of a given journal bearing 
when carrying a load of constant 
direction, compared to one carry- 
ing a load which revolves in di- 
rection around the stationary 
bearing support. From a practi- 
cal standpoint, this meant that a 
bearing having a rotating load 
would support a far greater load 
than one having a uni-directional 
load. In addition, a need has 
existed for a long time in our 
laboratories, for a means to mea- 


Te basis for supporting a load by a bearing on an 


Fig. 2—Set-up for testing bear- 
ing support. 
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theory of the action of 
the oil film on a bearing 
under a rotating load. 
Numerous investigators have shown that two smooth 
flat surfaces with oil between them, gradually approach 
one another by squeezing out the oil when a load is 
applied between them. By the proper mathematics, it 
can be shown by Reynolds’ basic equation that the 
time-rate for two plates to approach each other is: 


Saya (= -) 1) 
= _ wR’ Ba of ee 
aw Nhe hy 


where ¢ = time to change the clearance between the plates from 
h, to ho. 
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Rotating-Load Bearings 


A new concept of operation 
and a Frictionless Support 


u = viscosity of liquid between the surfaces. 
radius of circular plate. 
force applied mutually between the plates. 


iol 


The formula shows that the time required for two 
smooth, flat plates to approach one another is propor- 
tional to the viscosity, the area and the term within 
the parentheses, and is inversely proportional! to the 
force. Consideration of the term within the parentheses 
shows that (1) beginning with any original clearance 
a definite time is required to halve the clearance, (2) 
to subsequently halve the clearance again will require 
the original time multiplied by four, etc. 


Frictionless Support For a Bearing 


With this background, the idea was evolved that a 
plain cylindrical bearing housing (Fig. 1A) could be 
fitted with clearance inside of a substantial supporting 
block. In turn, the bearing with its rotating load would 
be solidly inserted within the housing. There would be 
no rotation between the housing and the outermost 
block other than required for torque measurement. 
However, as the load rotated, the housing surface 
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Fig. 3—Variation of squeeze film clearance as 

a load is applied to one-half of a bearing. Bear- 

ing 2% in. diam. by 1% in. width; based on 

elliptical discs; 400 pd. peak load; 3000 rpm; 

0.0015 in. original clearance; 100 Saybolt 
viscosity oil, 


would try to approach the inner surface of the block 
but because of the constant change in the direction of 
load, the bearing housing would constantly be trying 
to approach a different area of the block. In this way 
the rotating load is always trying to squeeze out a new 
film of oil. It should be clearly understood that the oil 
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film existing at this point is not produced by a relative 
velocity between the two surfaces as is developed in a 
regular rotating bearing and has been termed “squeeze 
film” to so distinguish it. 

Because the outer surface of the bearing housing is 
supported away from the inner surface of the block 
by squeeze-oil film, there is no resistance to relative 
motion between these two surfaces in any direction, 
that is to say, the bearing housing can be rotated by 
any force which is applied to it. If a journal and a 
bearing (Fig. 1A) are inserted in the bearing housing, 
any frictional torque on the bearing housing can be 
measured by a torque arm secured to it. ; 

To test the validity of the idea, a simple test set-up 
was made. A ball bearing was employed since it was 
readily available and its outer race could be used as 
the bearing housing in the manner described immedi- 
ately above. The ball bearing in (Fig. 1B), produced 
a frictional torque on its outer race when the shaft 
was revolved. Clearance was made between the outside 
of the outer race and the large block by fine lapping. 
Extending to the right, out of the picture (Fig. 1B) 
is the torque arm which was firmly welded to the outer 
ball bearing race. To insure the replacement of the 
oil, a circumferential groove was cut at the center of 
the hole in the block. 


Fig. 2 shows the complete set-up, a dynamometer 
being employed to turn the shaft and ball bearing. Oil 
from the sump (A) was pumped by an electrically 
operated pump (not shown) through filter (B) to inlet 
(C). As described in the previous paragraph, the 
lubricant then enters the clearance space between the 
lapped hole in block (F') and the outer lapped surface 
of the outer race. Drain grooves return the oil to 
sump (A). The journal is restrained endwise by a 
steel spring (EZ) having a 4-in. ball in the center of 
the journal. Two eccentric weights (D) keyed to the 
journal, are used to produce the rotating load on the 
ball bearing. (G) is the torque arm which together 
with scale (H) measures the friction torque of the 
ball bearing. 

A Brush pick-up (J) was mounted securely to the 
block. (F') with the large clamp at the center top of 
Fig. 2. A hole was drilled through block (F') at the 
horizontal center, through which a sufficiently long pin 
was inserted to allow the inner end to be in contact 
with the outside of the outer ball race, and the outer 
end of the pin to be in contact with the prong of the 
pick-up. Any horizontal relative movement between the 
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Fig. 4—Effect of rpm on minimum squeeze 
film clearance. Conditions same as Fig. 3. 


outer ball race and block (F') would be measured by 
the pick-up, which was shown on oscilloscope (J) as a 
wave having one cycle per journal revolution. 

When the shaft was not turning, the torque arm was 
sticky and as shown in Fig. 2, the scale would not 
necessarily read zero. This is caused by the metal-to- 
metal contact. But as the speed is increased with the 
oil pump on, the rotating load from the eccentric 
weights will begin to squeeze out the oil in a continu- 
ously varying (rotating) direction. Above a certain 
speed, the torque arm becomes perfectly free and the 
seale reads the friction torque of the ball bearing. 


After the speed is high enough, a variation in oil 
supply pressure is interesting. At zero pressure, the 
torque arm is sticky but as the pressure is raised to a 
certain value, the freedom is increased until above a 
critical supply pressure the arm is perfectly free. The 
oscilloscope wave shows a corresponding difference. 
With no oil supply, the wave has a large amplitude indi- 
cating an extensive movement of the ball bearing 
within the block. When sufficient oil pressure is sup- 
plied, the motion is greatly reduced, showing how the 
shaft eccentricity is greatly damped by the lubricant. 
It is very interesting that with .003 in. total clearance, 
the bearing housing moved less than .001 in. at 2750 
r.p.m. with 500 lb. load. If the oil is suddenly cut off, 
there is an interval of perhaps a quarter minute before 
the oil will be sufficiently squeezed out to cause sticky 
operation. This merely means that successful operation 
depends on the proper combination of load, area, speed 
of load rotation and that the oil be continuously re- 
plenished in the clearance space. 


Theory of Squeeze Film Applied to Rotating 
Load Bearings 


From the results, the idea is developed to explain 
why a bearing with rotating load has been thought to 
run on a thinner minimum oil film than a steady load 
bearing, in the ratio of one to two or three. It is pro- 
posed that the allowable minimum film is essentially 
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the same in both cases. The difference is due to the 
dual-formation of the oil film in a rotating journal 
from these two actions. The rotating journal builds up 
its film according to the classical hydrodynamic method 
of ZN/P, etc. Secondly, a “squeezable” film is built up 
by the rotating load. The combination of these two 
effects gives the improved oil film. The relative impor- 
tance of these two films varies with many factors, as 
shown in the Appendix. The squeeze film differs radi- 
cally from the hydrodynamic film in that a minute 
amount of heat is evolved in the former, whereas the 
classical film is formed by shearing the oil, thereby 
always producing heat. 

In the case of a four-stroke cycle piston pin where 
the load reverses, the effect of the “rotating motion” 
is small and the effect of the “squeeze motion” is large. 
On a two-stroke cycle piston pin where the load usually 
is uni-directional the effect of the “squeeze motion” 
may be zero, and only the rotating motion is usable. 
The “squeeze” film is always established, whatever the 
load, speed, ete., if there is a change in load direction 
to “fresh” surfaces and if the oil is replaced in the 
clearance space, although the conditions of surface 
finish, etc., may cause a final break-through. The 
hydrodynamic oil film is established only if the load, 
speed, viscosity, etc., are above the critical value. 

To investigate the possibility of the squeeze film 
being attained in an actual connecting rod bearing, a 
specific application is treated in the Appendix. It is 
shown that an effective squeeze film on the order of 
.0005 in. may be formed in a 2%4 in. by 1%-in. bearing 
running at 3000. r.p.m. with a load of 4000 ib. and 
SAE-50 oil at 210 F. 

Thus it is concluded to be possible to support a load 
on an oil film produced between two flat parallel bear- 
ing surfaces, in contrast with the usual concept, pro- 
vided there is a rotating or alternating load. And such 
bearings do comprise a large percentage of our sup- 
ports in engineering. The most severe duty of all bear- 

(Turn to page 60, please) 
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Fig. 5—Effect of peak load on minimum 
squeeze film clearance. Conditions same as 


Fig. 3. 
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certificates of convenience and necessity per- 

mitting them to give passenger, mail and ex- 
press service to 314 cities in the country, and applica- 
tions are on file with the Civil Aeronautics Board re- 
questing the privilege of serving a grand total of al- 
most 5000 cities, towns and villages. Applications are 
on file proposing service on routes of a combined total 
of well over half-a-million miles, as compared to the 
present 63,000 miles. 

The cities which are now certificated airline stops 
represent the great bulk of the urban population of 
this country. All cities of over a quarter of a million 
population, 84 per cent of all cities over 
100,000 and 44 per cent of all cities over 
25,000, have direct air service today. 

In terms of the total population of the 
nation, about 32 per cent of the pecple 
live in cities which are on the airline map. 
This ideal description of each area served 
would be based not on political unit or linear distance, 
but on “time” distance, including all points from which 
the airport could be reached by ordinary means of 
transportation within perhaps 45 minutes or an hour. 
To determine such a boundary for each certificated 
point is obviously a task too complicated and time- 
consuming to be undertaken, but a method has been 
used which offers a reasonable approximation to the 
information desired. This involves the use of the 25- 
mile radius, 25 miles being accepted as the equivalent 
of one hour’s drive under ordinary traffic conditions to 
or from the airport. The evidence indicates that much 
airline traffic is drawn from even greater distances, 
but we use 25 miles as representing a standard of 
normal convenience. Using this method, the Economic 
Bureau of the Civil Aeronautics Board discovered that 
the population served by airline stops is actually 60 
per cent of the United States total population. 


\" THE present time, the domestic airlines hold 


By August, 1943, there were on file with the Civil 


Aeronautics Board 238 applications for domestic ser- 


This article presents excerpts from the paper of the same title 
by Mr. Patterson presented recently at the Chicago Forum on 
Aviation under the auspices of the Chicago Association of Com- 
merce and the University of Chicago. 
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By W. A. Patterson 


President, United Air Lines 


ROSPECTIVE EXPANSION 
of AIRLINE ROUTES 


and Services in the United States 


vice to 3100 points in addition to those already served, 
and these applications represented an estimated 300,- 
000 additional route miles. Six months later, the num- 


ber of domestic applications had increased to 542 


requesting approximately 4500 points and an esti- 
mated total of over 500,000 route miles. Early in 
1945 there were 613 applications pending. Of this 
total 404 were for conventional airline service, 82 for 
helicopter routes, 56 for property pick-up service and 
81 for non-scheduled service. In variety of service 
offered the applications ranged from customary trunk- 
line service to the transportation of liquids in bulk, 
from city taxi service to the operation of “an hourly 
elevator service to the bottom of the Grand Canyon.” 
The first development which can reasonably be ex- 
pected in the changing trunk-line pattern service is 
the addition of points to existing routes and thus an 
increase in the total number of places accessible by air. 
A second current de- 
velopment in trunk-line 
service is the integration 
and modification of exist- 
ing systems to permit 
flexibility in service. One 
example of this was the 
Civil Aeronautics Board’s approval in March of the 
consolidation of two of American Airlines’ routes with 
a segment of a third, the principal purpose of the con- 
solidation being to permit non-stop operations be- 
tween route terminals and various intermediate points 
which previously could: not be given non-stop service. 
The increase in non-stop operations may lead in ef- 
fect to the superimposition upon the present air net- 
work of a second route pattern with considerable 
xariation from that now established. Something of 
the kind has already occurred on the New York-Chi- 
cago route. United Air Lines, American Airlines and 
Transcontinental & Western Air are certificated to 
operate between those terminals by three different sets 
of intermediate points, but each also offers a non-stop 
service, and for this operation American and TWA 
are authorized to use the same airway as United. With 
the development of larger aircraft, non-stop operation 
over the longer, even the transcontinental routes, be- 
comes feasible; and it has been suggested that a sys- 
tem of airways following the great circle routes should 
be provided for them. 
The universal demand for through service has led to 
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the entry of the various airlines into major traffic 
centers or gateways which they had not previously 
served, and the authorization of duplicating operations 
on extensive portions of the existing system of air 
routes. For example, the New York-Boston route, 
long served by a single carrier, is now operated by 
three airlines. The same is true of the Los Angeles- 
San Francisco route, and the Chicago-Detroit route 
which are now served by three airlines. Chicago- 
New York traffic, which has had three-carrier service, 
will be served by four airlines in the future, and De- 
troit-New York traffic, formerly served by only one 
line, will also have four-carrier service in the near 
future. The number of carriers coming into such 
major centers as Chicago, New York, Detroit, and 
St. Louis has recently been increased by action of the 
regulatory body. 

Still another means which we may expect to see 
employed to further the integration of our air route 
pattern, and one for which there is a greater back- 
ground of precedent, is that of merger of existing 
domestic systems. Merger, consolidation and acquisi- 
tion are permitted under the Civil Aeronautics Act, 
subject of course to the usual consideration of the 
public interest, and have been encouraged by state- 
ments and decisions of the Board. 


Dependability of Service 


In addition to these developments relative to the 
trunk-line network itself, we may look forward to 
certain improvements in the character of airline ser- 
vices which the airlines will offer. One very impor- 
tant respect in which improvements can be expected 
is regularity and dependability of service. Dependence 
upon favorable weather conditions has always been a 
serious problem in airline operation. Some weather 
factors will always affect flight, and for that reason 
we may expect that airline schedules will remain to 
some extent more fallible than those of surface trans- 
portation, but the war-accelerated development of 
traffic control methods and radio aids to navigation 
promises a very substantial improvement over past 
operations. As to traffic control, there have been some 
estimates that, given the new equipment and sufficient 
parallel runways,.a well-planned and well-operated air- 
port might handle as high as 150 aircraft operations 
per hour, or 10 times the New York airport volume in 
1941, even under instrument conditions. A recent re- 
port on Air Transport Command operations predicts 
that the use of equipment and procedure which it 
has tested in scheduled operations could reduce can- 
cellations by 90 per cent. Army flight operations are, 
of course, not carried on with the same safety stand- 
ards which commercial airlines follow for the protec- 
tion of their passengers, but even a smaller degree 
of improvement would bring very near to perfect the 
operation record set by the airlines in the past year 
when they completed all but 6 per cent of flight miles 
scheduled. 

A recent survey showed that 84 per cent of those 
replying said they had no preference as to the size 
of the planes in which they flew, but 80 per cent of 
the same group said they would prefer an inconveni- 
ently located airport with frequent schedules to one 
nearby with but few schedules. 
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The transcontinental record of 6 hours and 4 min- 
utes set by the C-97 recently will not be matched im- 
mediately in commercial airline operations. There 
will be, however, impressive reductions in schedule 
time. United expects, with the arrival of DC-6 equip- 
ment, to offer New York-San Francisco service with 
two stops in 10 hours 14 minutes, and one-stop sched- 
ules of only 9 hours 24 minutes. 


Extra-Fare Services 


Air service up to the present has been a one-class, 
one-rate service. One might cite the extra-fare sleeper 
planes in operation before the war as a refutation of 
this statement, but the added charge in this case was 
actually for a single definite service rather than a 
different class of accommodation. Space limitations 
at present preclude the establishment of different 
classes of service on the same plane, but the expected 
increase in schedule frequency and in variety of equip- 
ment available may lead to more differentiation than 
in the past. 

TWA is now returning four-engined airplanes to 
its transcontinental operation as an extra-fare ser- 
vice, and some two-thirds of the replies to one survey 
indicated the customer’s willingness to pay a siir- 
charge for added speed. 

A coach-type, “sit-up” service, to be operated in 
conjunction with sleeper accommodations, is one of 
Pan American’s proposals for the South American 
service. The same idea might be applied by the do- 
mestic lines; however, in view of advances in speed 
which will permit a transcontinental trip in the short 
space of 9 hours 24 minutes, there is some question 
whether the demand for sleeper service will be 
maintained. 


Local and Feeder-Line Routes and Service 


Perhaps no phase of expansion of the domestic air- 
line route pattern has generated more widespread in- 
terest over the past two years, and presented more 
problems, than proposals to bring scheduled air ser- 
vice to small cities and towns. These proposals en- 
vision a vast network of routes providing local air 
service between small communities, and connecting 
them with trade centers, or acting as feeder lines 
making connections with trunk airlines at cities now 
certificated. 

Applications have been received by the Civil Aero- 
nautics Board for routes designed to give local air 
service to over 4000 small communities. These appli- 
cations vary by type of aircraft which the applicant 
proposes to use, by the type of cargo which would be 
transported and by the type of route pattern proposed. 
The majority propose to use conventional fixed-wing 
airplanes, landing at cities spaced relatively close to- 
gether on the projected route, and carrying pas- 
sengers, mail and express. Many of these routes are 
designed to serve a given trade area, tying outlying 
towns into a trade center over routes fanning out from 
that center in a clover-leaf design. Others would 
connect cities now served by the airlines, feeding the 
traffic from the intermediate small cities into the trunk 
routes at feederline terminals. 

Similar to applications in this category, but pro- 

(Turn to page 54, please) 
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amples of how synthetic rubber, because of its 
a versatility and unique properties, has made pos- . 
of sible the design of more efficient and more dependable 
7 mechanical devices, with lower over-all manufacturing 
costs. Three such examples are found in a shock ab- 
pe" sorber for Jeeps, an automatic pilot for aircraft and 
we an automotive water pump, all of which depend for a 
ua their successful performance on the perfect operation Fig. la. As the shock absorber is compressed, the 
” of a rubber part. The finished rubber parts for these hydraulic fluid flows upward through the orifices in 
devices are being made by the Ohio Rubber Co. from the piston and with extension, the flow is reversed. It 
oil-resistant synthetic rubber manufactured by Hycar is the resistance to flow through the orifices that 
Chemical Co. damps the impact on the springs to which the shock. 
™ The complete shock absorber is made by the Gabriel absorber is attached. 
we Co. for approximately half of the Jeeps produced as The small synthetic rubber seal pointed out in Fig. 
ad well as for many other vehicles. It is of the direct- la fits snugly around the piston rod at the position 
me. acting type, rather than the lever type, and thus can indicated in the illustration. It must be ‘highly oil 
es be of lighter construction than the low-pressure units. resistant to maintain dimensional stability, as it must 
_ The unit consists of an outside protective cover cylin- form a perfect seal at all times, otherwise the shock 
e der, an intermediate cylinder which is the reservoir absorber’s entire principle of operation would fail. A 
a for the hydraulic fiuid, a light oil; and the inner natural rubber seal would not serve because the oil 
a cylinder, housing the piston rod assembly shown in fluid would quickly destroy it. Nor would a leather 
seal serve because it does not have the resil- 
e iency to form a constant seal and also has a 
- tendency to leak. Some synthetic rubbers 
“ would not be satisfactory because the seal 
it must neither shrink nor swell, which. if it 
Ye occurred, would result in binding as the rod 
1. moves. Also, the seal must resist the high 
g temperatures created by the motion of the 
a piston rod, which makes approximately 100 
* strokes a minute during normal driving. 
‘ This motion of the rod also has a tendency 
g to wear down the seal, so good abrasion re- 
a sistance of the seal also is a requisite. A 
d spring (see Fig. 1b) pushes the seal into 
e (Turn to page 86, please) 
k 
Fig. 2—Sectional view of airplane automatic pilot. 
Arrow indicates where elbow-shaped drain tube of oil- 
resistant synthetic rubber is installed. 
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Better Piston Rings from 


Wartime Experience 


By Joseph Geschelin 











EYOND question, the experience gained in wartime 
production of piston rings will exert a marked influ- 
ence upon the character of the product which will be 
offered to engine designers in postwar days. Life and 
performance of engines for passenger cars, trucks, 
buses, tractors, and for marine use will be improved 
immeasurably thereby. According to many observers, 
the extraordinary performance of piston rings in mili- 
tary aircraft engines and in motor transport engines 
operating in desert country reflects the summation 
of improvements which might normally stem from 
10 to 20 years of peacetime progress. 

Only two years ago, during the African campaign, 
piston rings in military aircraft engines were wear- 
ing out in as little as 10 hours while engines in ground 
vehicles lasted less than 3000 miles. These were not 
shortcomings of the rings themselves. Mortality was 
due to hitherto unexperienced service conditions aggra- 
vated by severe military operation, lack of adequate 
maintenance, and unusual] climatic conditions. At this 
writing the extent of progress may be gaged from 
the fact that aircraft engine piston rings now are 
good for over 1000 hours of operation under normal 
conditions as compared with 350 hours accepted here- 
tofore; while Diesel-electric locomotive ring life has 
been boosted from 50,000 miles to over 250,000 miles. 
The 100,000-mile automotive ring combination ap- 
pears close to realization, according to one specialist. 

Despite the practical know-how of the specialists in 
this field, despite the extensive research work being 
done by them, there is no simple or exact formula for 
fitting a ring to an engine design. Each engine and 
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each application of the same engine must be studied 
as a special problem if optimum results are to be ob- 
tained. Certain features of engine design have an 
influence upon the selection of the best ring combina- 
tion. For éxample, if cylinders are plated with porous 
chromium, satisfactory oil control usually requires 
higher unit loading of oil control rings than conven- 
tional practice. 

Two-stroke cycle engines demand treatment differ- 
ent from that for four-stroke cycle engines. Ring 
combinations suitable for new engines must be modi- 
fied in order to give satisfactory results if installed 
in the same engines after the cylinders are worn 
tapered and out-of-round. Such factors as engine 
size, speed, output, grade of lubricant, and many 
others, all exert an influence upon the selection of the 
ultimate ring setup. 

Progressive improvement in the art results from 
many avenues of activity. It has come from ad- 
vancements in metallurgy, surface treatments, sur- 
face finish, machine shop practice and quality control. 

Piston rings of gray cast iron have been the ac- 


cepted practice from the beginnings of the industry. 


Over the years, however, refinements in foundry 
practice—in melting and molding—have resulted in 
the production of an exceptionally fine grade of cast 
iron with a tensile strength upwards of 50,000 psi. 
The castings thus produced have a fine grain struc- 
ture with a uniform distribution of graphite, to the 
exclusion of ferrite or pure iron. 

More recently, particularly during the war, certain 
applications demanded the use of alloy cast iron pos- 
sessing much higher physical properties. One manu- 
facturer reports the use of an alloy having practical- 
ly the same analysis as its conventional iron save for 
the addition of small amounts of molybdenum and 
chromium. Castings of this analysis are heat treated 
to develop the desired microstructure and to provide 
good machinability. Another reports the development 
of a special alloy for use in liquid-cooled aircraft en- 
gine rings which has a tensile strength about twice 
that of the material in its conventional automotive 
rings. 

Two special materials developed by a leading maker 
of aircraft engine rings are a high carbon cast iron 
composition alloyed with nickel, chromium, and 
molybdenum which, when heat‘ treated, is reported to 
develop a tensile strength of 65,000 to frequently in 
(Turn to page 94, please) 
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The Place of the 


Gas Turbine in Aviation 


‘ 


HROUGHOUT its history, aviation 
T proeress has been paced by the de- 

velopment of airplane engines. The 
constant trend has been toward bigger 
and faster airplanes, consequently 
toward more powerful engines. Until 
recently, airplanes were driven only by 
reciprocating internal combustion en- 
gines. Now there are new power plants 
and of them, two will undoubtedly fig- 
ure largely in aviation of the near 
future. One of them is the jet propul- 
sion engine; the other is the gas tur- 
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Fig. 1—Probable fields of use of 
the three types of aircraft power 
plants of the near future. 


bine-propeller drive. Both will have 
continuous combustion gas turbine as 
the prime mover. 

The use of gas turbines in aircraft 
will eventually result in new design 
concepts for air transportation; and 
comparisons of the new turbine power 
Plants with conventional engines should 
Properly be made on the basis of fin- 
ished airplanes designed to best fit the 
characteristics of their particular 
power plants. Test stand fuel con- 
sumption rates are a good measuring 
stick between engines of similar types, 
but should not be used as a primary 


By Charles D. Flagle 


Design Engineer 
Aviation Gas Turbine Division 


and Frank W. Godsey, Jr. 


Manager, New Products Division 
Westinghouse Electric Corp. 


figure of merit in comparing different 
engine types. The size,” weight and 
cooling requirements of an engine, to- 
gether with its efficiency in converting 
fuel energy into thrust horsepower and 
the ease with which it is installed in 
clean, low drag airframes determine 
its real economy. 

While the reciprocating engine will 
undoubtedly continue to hold its pres- 
ent position in the field of low power 
and for planes of low speed, the gas 
turbine will come into its own both as 
a jet engine and for driving propellers 
in high powered planes and for high 
speed flight. 

Of the three types of power plants, 
the gas turbine-propeller engine has 
characteristics that give it superiority 
over the reciprocating engine in all 
speed ranges and over the jet engine in 
low and intermediate speeds. The jet is 
pre-eminent in the highest speed range. 
Fig. 1 shows the probable fields of use 
of the three types. These conclusions 
are reached by comparing the perform- 
ances of airplanes in which each of the 
three types of engines might be in- 
stalled. Before proceeding with this 
comparison, however, it would be well 
to discuss the engines by themselves; 
to describe the properties of the new 
gas turbine engines, and to review the 
status of the conventional engine. 


The Reciprocating Engine 


The development of the modern re- 
ciprocating aircraft engine is one of 
the great technical achievements of our 
age, inspired to no small degree by 
military requirements. That the pri- 
mary objectives of efficiency, light 





| MMEDIATELY after Pearl Harbor the Bureau of Aeronautics, U. S. Navy, 

contracted with the Westinghouse Electric & Mfg. Co. (now Westinghouse 
Electric Corp.) to develop the axial flow type of gas turbine as a power 
plant for aircraft propulsion. That this project has reached a successful stage 
is indicated by the announcement that Westinghouse recently organized an 
Aviation Gas Turbine Division to manufacture this type of prime mover. 
United Aircraft Corp. also reports that its engine division, Pratt & Whitney, 
will build Westinghouse gas turbine engines. In this article two Westinghouse 
engineers present their appraisal of the axial flow gas turbine as an aircraft 
power plant and where its application will prove most beneficial. 


ene 





June 1, 1945 


weight, and reliability have been met 
need hardly be repeated here. How- 
ever, power. ratings have reached a 
point where further major increases 
can probably only be attained by im- 
provements in fuels or the addition of 
cylinders. The diameter or frontal 
area of engines is already limited by 
allowable piston speeds, larger engines 
are longer engines, and the specific 
weight.is more apt to increase with 
power rating than decrease. 
Unfortunately, reciprocating engines 
capable of delivering several thousand 
horsepower require controls, accesso- 
ries and exhaust disposal systems 
which complicate installation and 
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Fig. 2—Predicted specific weights 
of conventional engines. (from 
“Aircraft Power Plant — Past and 
Future” by Sir A. H. Roy Fedden.) 


maintenance problems to an extent 
that limits further large increases in 
power rating. Fig. 2 illustrates the 
probable trend in future _ specific 
weights for large engines. 

The reciprocating engine is by na- 
ture adapted to cruising flight rather 
than sustained high speed flight. Its 
highest efficiency and greatest reliabil- 
ity are achieved only when the engine 
is operated below 60 per cent of rated 
power. An underpowered airplane is 
constantly plagued by power plant 
troubles of a mechanical nature. Fig. 3 
shows some typical fuel rates at vari- 
ous operating conditions. 


The Gas Turbine-Jet Engine 


Jet propulsion of aircraft has re- 
cently become a subject of much pub- 
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licity and confusion. In jet propulsion, 
all the power output of the engine is 
used to accelerate the air taken into the 
engine to a jet of approximately acous- 
tic velocity which is expelled through 
an exhaust nozzle. The resultant thrust 
felt by the engine housing is the reac- 
tion to the force required to accelerate 
the intake air to its exhaust velocity. 
(Rockets also work by accelerating 
their internal charge to a high velocity, 
but they carry their own oxygen and 
fuel making them independent of the 
atmosphere.) The gas turbine operates 
by inducting air, compressing it, add- 
ing heat at high pressure, and expand- 
ing the high temperature combustion 
products. The major part of the en- 
ergy is recovered in expansion through 
the turbine blading and must be used 
to supply energy required for compres- 
sion. The remainder of the expansion 
can be made to take place through a 
nozzle, where the energy appears as 
kinetic energy of the exhaust gases. 

One may ask why the gas turbine 
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Fig. 3—Typical fuel consumption 

rates for a large reciprocating air- 

craft engine under different operat- 
ing conditions. 


can be so well adapted to jet propulsion 
while the conventional engine cannot. 
The answer lies to a great extent in 
the fact that the gas turbine handles a 
much greater mass of air (four to 
eight times greater than the recipro- 
cating engine for each pound of fuel 
burned) which leads to a more efficient 
jet reaction. The difference here is 
that the reciprocating engine requires 
a large mass flow of air for cooling 
external to the combustion space, while 
the gas turbine swallows it own cooling 
air and subjects it to the same thermo- 
dynamic cycle as the air needed just to 
burn the fuel. The relatively high 
combustion temperatures of the recip- 
rocating engine results in High speed 
exhaust gases with very unfavorable 
velocity ratios for jet flight at subsonic 
speeds. 

Fig. 4 shows an axial flow type jet 
engine, in which the compressor, com- 
bustion chamber and turbine are ar- 
ranged in line so as to present the 
minimum frontal area. Some jet en- 
gines have been built using centrifugal 
compressors, giving a machine of 
larger diameter. Principal advantages 
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Fig. 4— Schematic illustration of 

an aircraft jet propulsion engine 

with axial flow compressor and in- 
line combustor and turbine. 


of the jet engine are its simplicity and 
light weight. The installed weight of 
the jet propulsion engine is little 
higher than its dry weight, since little 
oil is required for lubrication, and the 
engine itself requires no external cool- 
ing provisions. 

The jet engine’s thrust is relatively 
constant over normal airplane speed 
ranges. Therefore, the rating of a jet 
engine is usually given in terms of 
thrust rather than hp and means 
nothing from a power standpoint until 
the speed is also given. A thrust of 1 
pound at a speed of 3875 mph is equiva- 
lent to 1 hp; at lower speeds the 
power rating decreases and at higher 
speeds it increases in direct propor- 
tion. 

An adjustable pitch propeller is ca- 
pable of converting shaft power into 
thrust hp rather efficiently over a wide 
range of airplane speeds, but the jet’s 
efficiency is quite low at low speeds. 
This is shown in Fig. 5, in which it can 
be seen that present jet efficiency does 
not equal propeller efficiency until 
flight speeds of about 500 mph are at- 
tained. Below this speed the jet effi- 
ciency, consequently its fuel economy, 
is inferior. The fuel efficiency of a jet 
engine is low, principally because of 
the jet efficiency characteristic; sec- 
ondly, because the gas turbine itself 
operating at a low compression ratio is 
handicapped in efficiency. At 375 mph, 
the apparent or test stand propulsive 
efficiency of a jet engine will be less 
than half that of the conventional 
power plant. Its take-off thrust will be 
14 of that of a propeller with the same 
power rating at 375 mph, Fig. 6. Jet 
propulsion gives excellent high speed 
performance at the expense of range 
and low speed characteristics. 

It is significant to note that jet effi- 
ciency overtakes propeller efficiency in 
a speed range in which compressibil- 
ity effects impose critical aircraft de- 
sign limitations. Much aerodynamic 
research must be carried out before jet 
propulsion can be utilized to its best 
advantage. 


The Gas Turbine-Propeller Drive 


A simple open cycle gas turbine can 
be built today to work at a peak tem- 
perature (temperature of gases enter- 
ing the turbine) of 1500 F. With fur- 
ther metallurgical progress, the life of 
highly stressed turbine parts operat- 
ing under high temperature will be in- 
creased and the limiting cycle tem- 
perature may be elevated above 1500 F. 
With a compression ratio of 10 to 1 and 











compressor and turbine efficiencies of 
85 per cent a fuel efficiency of 26 per 
cent can be achieved. By increasing 
compressor efficiency to 87 per cent and 
turbine efficiency to 89 per cent we 
may expect a rise in efficiency to 28 per 
cent at standard sea level conditions, 
At 15,000 ft, due to low ambient tem. 
peratures, the cycle efficiency rises to 
3.15 per cent. 

A schematic illustration of a gas tur. 
bine geared to a propeller is shown in 
Fig. 7. In appearance, the axial flow 
gas turbine for propeller drive will be 
a symmetrical machine, its reduction 
gear concentric with its rotor. Its di- 
ameter will be less than half that of a 
conventional engine of comparable 
power, permitting it to be easily buried 
within a fuselage or wing. Presenting 
little frontal area and requiring no ex- 
ternal cooling air for itself, the gas 
turbine offers very little drag at high 
speeds. This, in addition to the fact 
that the gas turbine efficiency is best 
at its peak load, points to the adapta- 
bility of this type of power plant to 
high speed flight. 


The efficiency of a gas turbine is 
highest at its rated load and rated 
rpm. As rpm decreases, the efficien- 
cies of compression and expansion drop 
off and the compression ratio also de- 
creases rapidly. Since the useful power 
output of the machine is the relatively 
small difference between the power de- 
veloped by the turbine and power ab- 
sorbed by the compressor, any change 
in compressor or turbine efficiency is 
magnified in its effect on power out- 
put. In fact, it is doubtful if the 
turbine output will be sufficient to drive 
the compressor—much less _ supply 
power to the propeller at much below 
% rated speed. Idling speed for a gas 
turbine propeller drive will be between 
1% and 2/3, the rated rpm. 











7 
fo 
= Re > Ff 
NG 
i te 
‘ z 
E60 4 SiG 
& ty ° : 
: $ if 
2 « y i oN 
2 ze 
¢ 407 r2 8 
Z 
& 2s 3 i 
5 ey, 2 
: ™ " 
© 20- 4 fNg, z~ 
ea 3 rigs 
Me nare| 58 
4 
r) 200 400 600 800 


FLIGHT SPEED mPH. 


Fig. 5 — Propulsive efficiencies of 

propellers and jets of jet engines. 

The fuel consumption of a typica 
jet engine is also shown. 


The gas turbine for propeller drive 
operates on four to eight times the 
quantity of air used by a reciprocating 
engine of comparable power. A large 
exhaust jet thrust is available to sup 
plement the propeller, since normally 
about 20 per cent of the useful power 
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remains in the exhaust gases as kinetic 
energy; the proportion of useful power 
remaining in the exhaust to power de- 
jivered to the propeller can be con- 
trolled by the designer. The gas tur- 
pine will permit a much lighter power 
plant installation than will the recipro- 
cating engine. The installed weight of 
the geared gas turbine engine should 
be less than % the weight of the 
equivalent reciprocating engine instal- 
lation. 

In general, operations at normal 
fight altitudes are favorable to eco- 
nomical. turbine performance; fuel 
rates are indicated in Fig. 8. It is in- 
teresting to note that for rough ap- 
proximation purposes, the exhaust jet 
thrust just about compensates for pro- 
peller losses and nacelle and cooling 
drag, so that the shaft power output of 
the turbine is just about equal to the 
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Fig. 6—Relative propeller and jet 

power at 375 mph, at different 

engine thrusts with equal thrust 
flight speeds. 


net thrust horsepower available. This 
is very different from the reciprocat- 
ing engine as will be shown later. 


The gas turbine is not a _ super- 
charged engine. Therefore, the selec- 
tion of power rating must be based on 
altitude 


requirements; and for sea 
level operation, considerable excess 
power will usually be available. Typi- 


cal power availability curves for vari- 
ous types of power plants are shown in 
Fig. 9. 


The Airplane And The 
Reciprocating Engine 


The foregoing portions of this article 
have described the principal features 
and characteristics of conventional re- 
Ciprocating engines, gas _ turbines 
geared to propellers, and jet engines. 
How they are now used and how they 
can best be applied to aircraft in gen- 
eral will be considered in the following 
material. 

The reciprocating engine, in its nor- 
mal cruising power range, is a‘ very 
efficient means of converting fuel 
energy into shaft power. However, its 
application to aircraft is complicated 
by many difficult problems, among 
which are the necessity for super- 
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charging at high altitudes, severe vi- 
bration, excessive weight installed as 
compared with dry engine weight, and 
high nacelle drag and engine cooling 
power losses. 

For medium range and long range 
aircraft, the most. important problems 
are probably the reduction of nacelle 
drag and engine cooling losses. Air- 
planes designed for low speed opera- 
tions can afford to have a large part 
of the plane’s parasitic drag absorbed 
in engine nacelle and engine cooling 
losses, since induced drag may be a 
large portion of the total flight power 
requirement and engine losses are a 
relatively minor factor. This is dis- 
tinctly not the case with long range 
and high speed aircraft where induced 
drag is relatively small and parasitic 
drag all-important. 

The reciprocating engine presents a 
dismayingly large fontal area when 
placed in a wing nacelle, and the total 
profile area of power plant frequently 
exceeds that of the fuselage. Similarly, 
the reciprocating engine requires large 
volumes of cooling air that must be 
forced around the cylinders of air- 
cooled engines or through the radiators 
of liquid cooled engines as well as 
through numerous accessories and oil 
coolers. Figs. 10 and 11 show the 
power losses at different airplane 
speeds for a typical 2000 hp engine in- 
stallation complete with propeller and 
installed in a wing nacelle. The re- 
maining available power under any but 
low speed flight conditions is greatly 
reduced by these losses. Fig. 10 shows 
typical losses for maximum engine 
power at all speeds, and Fig. 11 shows 
the average losses for the same engine 
under flight conditions in a large air- 
plane with a top speed of 400 mph; 
higher speeds would still further ac- 
centuate the losses. Also shown on 
Fig. 11 is a fuel rate curve based upon 
the net thrust hp of the power plant 
after all power plant losses have been 
accounted for; this should be compared 
with the excellent performance of simi- 
lar engines on the basis of shaft hp 
output in Fig. 3. 

Large reductions have been made in 
propeller losses in recent years, and 
also in nacelle and cooling drags, which 
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Fig. 7 — Schematic illustration of 
axial flow gas turbine-propeller en- 
gine. 


may be attributed principally to nacelle 
design improvements and the use of en- 
gine cooling fans on radial engines. It is 
reasonable to suppose that further re- 
ductions will be made in the future, 
particularly for specialized applica- 
tions such as high altitude, high speed 
flight. Until such improvements are 
made, high speed operations will be 
limited by power plant rather than air- 
frame whenever reciprocating engines 
are used. 


Jet Propulsion Of Aircraft 


The axial flow jet engine of Fig 4 isa 
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Fig. 8—Range of fuel consumption 
rates for aircraft gas turbines with 
reduction gear output to propeller 
shaft; rates have not been adjusted 
for exhaust jet thrust effects. 


slender package capable of delivering 
slender package capable of delivering al- 
most constant thrust at all speeds from 
take-off to dive maximum. Throughout 
this speed range, fuel is burned at prac- 
tically a constant pounds per hour rate, 
and changes in speed have but little 
effect on thrust or fuel consumption. 
Further, the jet propulsive efficiency is 
approximately proportional to speed, as 
shown in Fig. 5. These factors will 
lead to the use of jet engines in high 
speed aircraft. At low air speeds, fuel 
consumption rates are exorbitant when 
compared with propeller driven air- 
craft. 

To offset the disadvantage of low’ 
efficiency at low speeds, the jet engine 
delivers a lot of power for very low in- 
stalled power plant weight in its proper 
flight speed range; cycle efficiency, 
while not good, is fair, which means 
low fuel cost per thrust hp at very 
high speeds, and the engine’s diameter 
is small enough to permit buried in- 
stallations in the wings of any but the 
smallest planes. 

Apart from booster applications in 
aircraft that are underpowered with 
reciprocating engines, jet engines 
should not be installed in any but the 
cleanest of low drag airplanes. The 
most suitable applications for jet pro- 
pulsion appear to lie in speed ranges 
where compressibility effects are the 
principal unknowns; supersonic prob- 
lems are fairly well known from ballis- 
tics and low speed flight has been well 
explored, leaving at natural flight 
speed range of the jet engine a large 
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blank. It is probable that jet propul- 
sion will serve as the tool and incen- 
tive to fill this gap in our knowledge. 

To project our present designs some- 
what into the future and estimate pos- 
sible trends, Fig. 12 has been prepared. 
The solid curves represent the power 
required and power available charac- 
teristics of an extremely fast high alti- 
tude single seater of current recipro- 
cating engine design; the dotted curves 
are for a jet propelled plane of equal 
gross weight and wing area but in 
which it is assumed that the drag has 
been reduced by one-half through re- 
finements made possible by the use of 
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Fig. 9—Effect of altitude opera- 
tions on power availability of vari- 
ous typical aircraft engines. 


the jet engine instead of the reciprocat- 
ing engine. 

The maximum speed at 20,000 ft. al- 
titude increases from 460 mph for the 
conventional plane to approximately 
600 mph for the jet fighter, assuming 
that compressibility effects are absent, 
but the speed increase does not bring 
with it a better cruising radius even 
when proper allowance is made for the 
larger fuel tanks that are permitted by 
the lighter weight jet engine. The low- 
est fuel rate in pounds per mile at this 
altitude for the jet plane is almost 
‘ double that of the conventional air- 
craft. 


By increasing the flight altitude of 
the very low drag jet plane of Fig. 12 
to 30,000 ft, the maximum speed may 
decrease slightly due to compressibility 
effects but the best cruising speed is in- 
creased by about 50 mph with a fuel 
consumption per mile about 40 per cent 
greater than the conventional airplane. 
The conventional aircraft with a high 
maximum speed is able to throttle back 
to a 270 mph cruise for maximum 
range. The jet plane will have to fly 
at over 500 ph for maximum range; 
and high speed always means very 
large power expenditures, a point often 
overlooked by rocket and jet enthusi- 
asts. However, this jet plane would fly 
the same course in half the time that 
the conventional aircraft would take, 
and could therefore accord a reduction 
in range for interceptor service and re- 
lated missions. 
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4.8 FOR AIRCRAFT PROPULSION 
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SPEED MPH. 


Fig. 10—Typical losses associated 

with a large reciprocating engine 

in a wing nacelle and operated at 
full power. 


The above estimates are based upon 
the rather optimistic assumption of a 
jet plane with only one-half of the 
drag of the plane with a conventional 
power plant installation. 

Fig. 13 is a bar chart comparing the 
relative merits of a jet fighter and a 
conventional fighter with regard to 
take-off run, rate of climb, and extreme 
range. The jet propelled aircraft is 
superior to the conventional power 
plant job in all particulars except take- 
off, climb, and range. By using a jet 
engine of 50 per cent to 70 per cent 
greater thrust than in this example, 
the take-off run would be reduced to 
about the same as the conventional 
fighter, the climb and ceiling would be 
greatly increased, and the cruising 
speed and maximum speed would be in- 
creased slightly, all at the expense of a 
heavier power plant and a further seri- 
ous reduction in range. 

These comparisons are also true for 
large aircraft such as transports and 
bombers, although in the case of the 
bomber particularly it is even more dif- 
ficult to achieve really large reductions 
in drag because of the constant large 
increments of drag due to armament 
and navigational devices. Substantial 
reductions in drag can be effected, but 
not enough to result in jet versus pis- 
ton engine fuel rates of the order indi- 
cated in Fig. 12. 
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Fig. 11—Typical flight losses of the 

power plant of Fig. 10 when oper- 

ated on the power-required curve 

of a large airplane designed for 
long range operations. 


The Gas Turbine-Propeller 
Air plane 


The gas turbine geared to a propel- 
ler, shown in Fig. 7, with typica! fue] 
consumption rates shown in Fig. 8, has 
the advantages of the jet engine with 
respect to drag reduction and ease of 
installation, while at the same time re. 
taining the high propulsive efficiency of 
the propeller at low speeds. The pres. 
ent limit of usefulness of the geared 
propeller turbine at high flight speeds 
is set by the characteristics of avail. 
able propellers which lose out quite 
rapidly in efficiency above 500 mph. 
Research on propellers is necessary for 
several reasons, however, and propeller 
manufacturers are hopeful that the 
good efficiency range can be extended to 
considerably higher speeds. Something 
must also be done to reduce the neces. 
sity for large spinner diameters on 
present propellers in order to take full 
advantage of the small diameter gas 
turbine, and some weight reductions 
may be possible due to the absence of 
torsional vibration in the_turbine pro- 
peller shaft. Estimates of” possible pro- 
peller weight reductions vary from 
zero to 25 per cent from present 
weights. There has been considerable 
speculation and calculation of the ad- 
vantages and disadvantages of shrouded 
propellers; but at the speeds now con- 
templated, the extra complication does 
not yet appear profitable. 

The principal and immediate advan- 
tage of the geared propeller gas tur- 
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Fig. 12—Power required and power 

available curves for single engine 

airplane with reciprocating engine 

(solid lines) and jet engine (dotted 

lines). Fuel consumption rates for 
both aircraft are shown. 


bine is a large reduction in airplane 
drag. Overall power plant perform 
ance for the gas turbine with geared 
propeller is shown in Figs. 14 and 1}, 
which should be contrasted with Figs. 
10 and 11 for the piston engine power 
plant. It is interesting to note that 
the pure thrust power obtained from 
the turbine exhaust is large enough 
approximately offset engine nace 
drag and ordinary propeller _lossé 
under normal flight conditions. There 
fore as an approximation, the shaft 
power output of a geared turbine o 
(Turn to page 50, please) 
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Experimentally curing Conolon laminations 
with high frequency heating equipment. 


being used at Consolidated Vultee 

Corp. to fabricate certain airplane 
parts. It has been named Conolon and is 
made in three types, each of which consists 
of a fiber impregnated with a thermosetting 
resin. Type C is reinforced with high- 
strength cellulose fibers; type F employs ex- 
tremely fine filaments of Fiberglas, and type 
FC is a combination of the first two types. 
The laminating resin used in connection with 
all three types has been designated N13p, 
and is produced by combining thermoplastic 
and thermosetting resins. 

Both Fiberglas and Fortisan fabrics have 
been used as received from the mills in mak- 
ing Conolon laminations. However, if it 
should become contaminated with grease or 
dirt, the cloth should be thoroughly dry- 
cleaned with a good naphtha-type solvent 
before it is used. 

The fibers are impregnated by passing the fabric 
through a bath of the N13p resin, which is usable at 
room temperature, and between two rubber squeegees, 
Which remove excess resin. Then the material is air- 
dried for a period of 24 hr, or oven-dried for a period 
of 20 min at a temperature of 140 F. When it is oven- 
dried, the fabric should be suspended so that it will 
not wrinkle, sag, or be subjected to dust or moisture. 

The procedure followed in laminating Conolon mold- 
ings varies in accordance with the nature of the parts 
to be fabricated and the stresses to which they will be 
subjected. The fabric fibers may be placed parallel or 
at an angle to one another, depending on the stresses 
to which the part will be subjected, and the curing may 
be accomplished either in a vacuum bag or in a hy- 


| NEW low-pressure plastic laminate is 
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=e New Plastic 


Laminate for 
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——— @ Aircraft 


Parts 


In making Conolon laminations, Fiberglas or For- 
tisan fibers must first be impregnated by passing the 
fabric through a thermosetting resin bath. 


draulic press at a pressure of 10 to 15 psi and a tem- 
perature of 300 F (+25 deg or —10 deg) in a period 
of approximately 30 min, depending on the thickness 
of the laminate. Good Conolon laminations are ob- 
tained by observing the following precautions: 

(1) The fabric must contain the correct amount of 
resin to produce a finished laminate containing 33 per 
cent (-:7 per cent) solid resin for type C and 27 per 
cent (7 per cent) for type F. 

(2) The resin-impregnated fabric must be stored in 
a sealed container at a room temperature of approxi- 
mately 75 F when it is not to be used immediately. In 
no case should the impregnated fabric be stored longer 
than one month or at temperatures of more than 75 F. 

(Turn to page 67, please) 


37 

















ORTER-CABLE MACHINE Co., Syracuse, 
N. Y., is, introducing a new model 
Take-About surfacer, the Model A-3. 
Take-Abouts are portable, electric hand 
sanders on which endless abrasive belts 
operate over a flat or convex surface. 





Porter-Cable Model A-3 Take-About 


surfacer 


The frame is die-cast, polished alum- 
inum. A quick-acting trigger switch 
is located in the plastic handle. Belt 
speed is 1600 surface feet per minute. 
Drive and idler pulleys operate on 
needle bearings, and the rubber-covered 
drive pulley is driven by a silent chain. 
The *4-hp universal motor operates on 
either 115 or 220 volts. 


HE Sheffield Corporation, Dayton, 
Ohio, has brought out a powered 
crush dressing device for use with the 
Model “B” Thompson surface grinder. 
It is mounted on the wheel head slide 
and a 1/3 hp gear-head motor is di- 





Sheffield crush dressing device 


rectly coupled to a grinding wheel 
spindle at the rear of the housing. This 
motor drives the wheel at crushing 
speed through an overrunning clutch, 
which is thrown out of engagement 
when actually grinding. 

A feature of this new Sheffield de- 
vice is feeding the crusher into the 
wheel by means of an electric motor, 


which turns the micrometer in-feed 
screw at a constant rate. 

There are two styles available. 
38 


Model “B” is semi-automatic with the 
feed dial indicator preset for a desired 
depth of outomatic in-feed of the 
crusher roll. With Model “A” the op- 
erator controls the device by pressing 
a push button and releasing the pres- 
sure when the feed indicator dial 
shows that the desired depth has been 
reached. 


NEW armor-clad (screw type), 
fully insulated electrode holder has 
been announced by the General Elec- 
tric Company. A feature of the new 
holder is its head, which is completely 
enclosed in a sheath of aluminum ar- 
mor. This armor protects the insula- 
tion, resists weld spatter, and elim- 
inates the possibility of accidental con- 
tact with the welding circuit. 
Designed to accommodate electrodes 
up to and including % in. in diameter, 
the holder is easy to use, light in 
weight (15 oz), and unusually cool in 
operators. 





General Electric fully insulated elec- 
trode holder 


operation. A twist of the hand tightens 
or releases the electrode. While in 
use, the holder firmly grips the elec- 
trode at the proper angle and good 
current contact is maintained. 


TH Strong Multi-Purpose grinder 
attachment, made by the Strong 








Manufacturing Co., Philadelphia, Pa, 
is now available with a collet-holding 
face plate and a set of 15 precision col- 
lets. 

To accommodate long rods or tubes, 
the tailstock center may be removed, 
and the long piece being worked may 
be extended through the attachment 
motor housing. 

The Strong Multi-Purpose grinder 
attachment is equipped with a pre. 





Strong grinder attachment with collet. 
holding face plate 


cision indexing fixture for the purpose 
ef grinding flats, squares, hexagons, 
rectangles, octagons, etc. This feature 
is valuable for making up _ broaches, 
grinding reliefs on taps and reamers, 


or any similar work. 
A NEW autopart and crankshaft re- 
grinding machine in sizes of 22 by 
72 in. and 24 by 84 in. is offered by 
Norton Company, Worcester, Mass. The 
machine has been designed for the re- 
grinding of crankshaft pins and bear- 
ings on automotive, tractor, Diesel and 
truck shafts. , 

Features of the machine include 
headstock and footstock with anti- 
friction spindle, with an adjustable 
work holder mounted on each of these 
spindles. These work holders have a 
broader range than a jaw chuck and 
retain their accuracy indefinitely. When 
grinding crankpins the shaft is held 
on the end main bearings. Any wear 
occurring in the work holders can be 
compensated by means of an adjust- 
ment which has been provided for in 
its construction. 


(Turn to page 108, please) 





Norton crankshaft regrinding machine 
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col. HE new $2%-million variable wind tunnel 


being built by the Curtiss-Wright Corp. at 
its Airplane Division in Buffale, N. Y., will 
be capable of testing airplane models in the 
speed range up to 740 mph and at pressure 
conditions comparable to those up’ to 35,000 ft. 
altitude. The C-W tunnel is similar to the 
Southern California Cooperative Wind Tun- 
nel, which was described in the May 15 issue 
of AUTOMOTIVE AND AVIATION IDUSTRIES. Ex- 
penses for the design of the two tunnels were 
shared equally by the Curtiss-Wright Corp. 
and the West Coast organization. The C-W 
tunnel is combined with the company’s large 
research laboratory, the project costing about 
$4-million. The laboratory was described in 
AUTOMOTIVE AND AVIATION INDUSTRIES of June 
eS . 15, 1948. ° 

; : Shown on this page are the console and cut- 
away view of the tunnel. In the background 

of the cutaway view are the cooling towers, 
~ ; ‘ . —o ea Bag tunnel — = —. 

off tower, and in the foreground are the mode 

llet. Cu rtiss- yy right S shops, control room, dynamometer room, elec- 


trical room, and altitude chamber. 
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Starter for Large 
Aircraft Engines 


The Kurz and Root Co., Appleton, 
Wis., has brought out an electro-starter 
for use in starting engines such as 
those used on B-29 planes. The elec- 
tro starter is a three-wheeled, rubber- 
tired unit weighing about 1200 lb. that 
can be pulled manually or towed by a 
small tractor. Brakes are supplied on 





Electro starter made by the Kurz 
and Root Co. 


full swivel front wheel to lock the unit 
in place, preventing “creeping” while 
in operation. The motor has input of 
440 volts, 3 phase, 60 cycle alternating 
current. The generator output capac- 
ity is 24-28 volts, 400-600 ampere direct 
current, designed especially to meet the 
requirements of aircraft engine start- 
ing and accessory testing. 


High-Frequency, Low- 
Voltage Ignition System 


A high-frequency, low-voltage igni- 
tion system for aircraft which is said 
to fire spark plugs even when they are 
extremely fouled or dirty, has been de- 
veloped by P. R. Mallory & Co., Inc., 
Indianapolis, Ind. 

The Mallory high frequency ignition 
system is considered particularly im- 
portant because of its ability to fire a 
spark plug that has become fouled, 
leaded, or carbonized when engine 
speed is reduced during the landing 
glide. At this critical moment, fouled 
plugs can rob the pilot of full engine 
power in case of emergency. 

The high frequency system offers 
greater reliability at high altitudes 
(50,000 ft. and above) where the spark 
in conventional systems tends to get 
out of control. Other advantages 
claimed for the Mallory development 
are greater engine output, longer spark 
plug life, reduction in radio interfer- 
ence, and weight reduction. 

In operation, low voltage (approxi- 
mately 1200 volts) is generated in a 
magneto and_ distributed through 


My 





Spark plug transformer, shielded 


lead and frequency converter of 
Mallory ignition system 





shielded leads to the spark plug. At the 
manifold ring, the low frequency en- 
ergy of the magneto is converted to high 
frequency or radio frequency energy 
(2,000,000-3,000,000 cycles per second) 
by an impulse type of frequency con- 
verter. At the spark plug, the low ten- 
sion high frequency energy is stepped 
up to a voltage sufficient to jump the 
spark plug electrodes (approximately 
10,000 volts) by means of a small trans- 
former hermetically sealed in the well 
of a standard aircraft spark plug. 


Black Light Lamps 


Black light lamps for industrial, air- 
craft and marine instrument illumina- 
tion and other applications are now 
available from Sylvania Electric Prod- 
ucts, Inc., Ipswich, Mass., for operation 
on 120 volt a-c and 24-28 volt d-c cir- 
cuits. The near ultraviolet RP 12, rated 
at 4 watts, is designed for use with a 
visible light filter where a light-weight, 
compact lamp is required. It is equip- 


Wright Turbosupercharger 


V4 





This turbosupercharger, developed 
by Wright Aeronautical Corp... is 
said to be lighter in weight and 
more adaptable to varying aircraft 


engine arrangements than other 

superchargers. Proposals have al- 

ready been made for the installation 

of this equipment in new types of 

commercial transports and_ war- 
planes. 


ped’ with a polarized bayonet base and 
may be operated in any position for use 
with aircraft instruments, inspection 
or other industrial equipment. Red- 
purple series tubular lamps require no 
visible light filter and operate with 
standard fluorescent lamp accessories 
on 120 volt a-c circuits. They are sup- 
plied with miniature bi-pin bases in five 
sizes ranging from the 6-in. T5 rated at 
4 watts to the 36-in. T8 rated at 30 
watts. 


Splined-Type Rivnut 

A new Rivnut of the splined type 
suitable for use in wood, plastics, 
leather, hard rubber or other material 
where it is necessary to firmly anchor 
a nut for attaching accessories has been 
added to the regular line of Rivnuts 
manufactured by The B. F. Goodrich 
Co., Akron, Ohio. 

In the new type, spines beneath the 





Goodrich Rivnut 


countersunk head supply resistance to 
torque, while the bulge or “upset” which 
forms below the end of the splines fur- 
nishes the tension resistance. The 
splined Rivnut is thus locked into place 
two ways. Internal threads left intact 
within the Rivnut shank take an at- 
tachment screw for installation of ac- 
cessories. 


Ventilator Control Unit 


A heat and ventilator control unit 
known as the Aero valve is announced 
by Smith-Mautz Co., Glendale, Cal. 

The unit has 36 positive control 
stages, and is designed like a camera 
shutter, with 15 to 18 shutter segments. 
Its principle of assembly uses a mini- 
mum of wearing parts. Aluminum die 
cast cover and housing have anodized 
finish; all other parts are made of 
stainless steel. Knob on control lever 
is an AN standard part. 





Aero valve 
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Latch by hand Lock with pliers Remove with screw driver 


Widely used throughout military aircraft. May be used over and 


over again. Sizes from 2’ O.D. up. In writing for samples, please 


give outside diameter of hose with fitting ‘inserted. 


TINNERMAN PRODUCTS, INC. 
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In Canada: Wallace Barnes Co., Ltd., Hamilton, Ont. In England: Simmonds Aerocessories, Ltd., London 


*Trade Mark 


fune 1, 1945 


PATENTED Trade Mark Reg U S. Pat. Off. 


THING IN FASTENING S 


Speed Clamps for hose con- 
nections are engineered and 
produced by the manufactur- 
ers of the famous SPEED NUT 
shown above. 
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Carburetor-Governor Unit 


Details of the Holley Centri-Vac car- 
buretor-governor unit recently brought 
out by the Holley Carburetor Co., De- 
troit, Mich., have been released for 
publication. 

The unit consists of the Holley Model 
AA-IG dual downdraft carburetor of 
the plain tube type, incorporating cer- 
tain new and improved features. 

The governor throttle actuated mech- 
anism is an integral part of the unit 
and has been designed to provide the 
power required for moving the throttle 
to governing speeds as controlled by a 





Holley Centri-Vac carburetor-governor 
unit 


separately driven governor rotor. The 
combination of the two units is said 
to have been engineered to give instant 
response and accurate governing. 

The  vacuum-controlled governor 
mechanism, known as Model 1174, con- 
sists of two separate elements—a me- 
chanically driven rotor mechanism, con- 
taining the governor valve and spring, 
which is mounted on the engine and 
driven from the engine by a flexible 
shaft; and the controls at the carbure- 
tor in combination with a diaphragm 
chamber. The latter, mounted as an 
integral part of the carburetor is con- 
nected to the governor valve air bleed 
orifice by a pipe line. Vacuum to the 
diaphragm is supplied by means of two 
channels, one opening into the carbure- 
tor abeve the throttle plate, the other 
below the throttle plate. These chan- 
nels, in turn, are connected by another 
channel which leads into the diaphragm 
chamber through a variable restriction 
orifice. 


Gray-Mills Offers 
Two New Products ° 


Latest products of the Gray - Mills 
Company, Evanston, Ill., are a small 
parts cleaning system, known as the 
Model P-72, and a line of cold cleaning 
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Model P-72 small parts cleaning system 


solvents called Agitene. The P-72 is 
used for removing cutting oils and 
lubricants used in metal working opera- 
tions and for many simple cleaning 
operations where small parts are to be 
cleaned in limited quantities. 

Several features of the P-72 are the 
time-saving Air-gitator, which provides 
air agitation of the (cold) solvent, 
Swisher basket and platform, hinged 
cover, air hose and “T” connection. 

This unit has mounting brackets; so 
it can be attached to the side of the 
Gray-Mills larger model, the P-70 parts 
cleaning system, or to a wall or work 
bench. 

Agitene (cold) cleaning solvents come 
in three types. Regular Agitene is for 
general purpose cleaning in removing 
cutting oils and other lubricants. Super- 
Agitene is a fast-acting solvent with a 
powerful penetrating action that quick- 
ly removes grease, tar and sludge. 
Speed-Agitene is used for hard accumu- 
lations, residual gums and grease de- 
posits. It removes paint and sludge 
without harming metals. 


Relay for Minimum 
Operating Currents 


The long coil Type 20000 relay now 
being produced by R-B-M Manufactur- 





R-B-M Type 20,000 relay 


ing Co., Logansport, Ind., is especially 
applicable to signal, electronic and com- 
munication uses, where minimum oper- 
ating currents are important factors. 

Contact spring assemblies of this re- 
lay can be furnished in one, two, or 
three stacks — with various combina- 
tions, according to circuit requirements, 
up to 16 springs. 

Coils, specially treated to withstand 
extreme humidity and prevent fungus 
growth, are available in ranges from 
1% to 28 volts direct curent. This type 
of relay is also available in two-pole 
double-throw contact arrangement, 
with current sensitive coil operating at 
3.2 ma pickup and 1 to 1.5 ma dropout, 
These relays are available with quick 
acting, slow dropout and slow pickup 
armatures. 


Electronic Air Filter 


Recently introduced by the American 
Air Filter Co., Inc., is the Electro-Mist, 
a self-contained, demountable electronic 
unit designed to collect oil mist from 
high speed cutting tools or welding 
fumes in light concentrations. 








Electro-Mist air filter 


An axial flow fan mounted on top of 
the unit draws air from the operation 
which is properly hooded through pip- 
ing or flexible tubing into the base of 
the unit. In its application to cutting 
operations, the mist-laden air first 
passes through a permanent unit filter 
to remove any metallic dust or large 
drops of oil, then enters the ionizer in 
which the mist and smoke particles re- 
ceive an electrical charge before passing 
into the collector unit where they are 
precipitated on the plates. The collect- 
ed oil mist accumulates and drips off 
the lower edge of the plates, through 
the filter and into a reservoir below. As 
much as 2 or 8 gallons of oil can be sal- 
vaged daily and may be piped back into 
the machine tool or drained off as pre- 
ferred. 

(Turn to page 58, please) 
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Diagram showing patented “Hydraulic 


Balance” construction. 





As illustrated by the diagram above, equal and opposing 
pressure areas are provided on the outlet side and on 
the inlet side of Vickers Balanced Vane Type Pumps. 
The equal and opposing radial hydraulic thrust loads 
cancel each other . . . consequently there are no bearing 
loads resulting from pressure. The major cause for wear 
is thus completely eliminated and the result is much 
longer pump life. This “Hydraulic Balance” construc- 
tion is exclusive with Vickers Vane Type Pumps; it 
also permits an unusual design compactness and is an 


HYONAULIG BALANGE 


CANCELS OUT BEARING 


LOADS 
And Means MUCH LONGER PUMP LIFE 





VICKERS 


Balanced 


VANE TYPE 
PUMPS 


important reason for the exceptionally high efficiency 
of these pumps. 

Vickers Balanced Vane Type Pumps are available 
in single-stage for 1000 psi (see Bulletin 40-25a) ; 
two-stage for 2000 psi (see Bulletin 40-16) and also 
two-pressure, large-small volume (see Bulletin 38-14). 
Vickers Application Engineers will gladly discuss with 
you the many different types of hydraulic power and 
control circuits on which these pumps have improved 
machine performance. Write the office nearest you. 


VICKERS Incorporated @© 1428 OAKMAN BLVD. e DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO - CLEVELAND - DETROIT- LOS ANGELES - NEWARK - PHILADELPHIA - ROCHESTER - ROCKFORD - TULSA - WORCESTER 


Representative of More than 5,000 Standardized Vickers Units 


for Every Hydraulic Power and Control Function 
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Still Many Bottlenecks in 
Way of New Car Production 


Government Agencies Should Coordinate Changes 
in Regulations and Relaxation of Controls 


Although the official go ahead on pro- 
duction of civilian automobiles has been 
given the industry by the War Produc- 
tion Board, the benefit is more apparent 
than real, according to men in the in- 
dustry. Actually it would have made 
little difference had the official word 
not come until June 30, since materials 
for building cars cannot be delivered 
until after July 1 under the open-end- 
ing of the controlled materials plan. 
The green light ostensibly permits man- 
ufacturers to order materials now for 
delivery after July 1, but actually WPB 
has been telling the manufacturers’ for 
weeks that they could do so. In effect 
the order legitimizes all the prepara- 
tory work that had been authorized 
piecemeal beforehand. 


It is apparent, however, that there 
are still many bottlenecks in the way 
of car production, according to George 
Romney, Managing Director of the 
ACWP. Various Government agencies 
should coordinate their changes in reg- 
ulations and relaxation of controls, or 
take other specific action, he said. WMC 
should eliminate manpower controls 
which are threatening the materials 
supply because of mal-distribution of 
manpower. The problem can be great- 
ly alleviated, he said, by permitting un- 
restricted flow of workers to industries 
where they are needed. 

Other action necessary to insure 
speedy resumption of cars, Romney 
stated, are revocation of OWMR Order 
5-10 which restricts production in the 
fourth quarter above that of the third 
quarter without specific approval, elim- 
ination of WMC classifications, removal 
of the 1 per cent restriction on use of 
technical manpower for reconversion 
work, since it now is merely a “nui- 
sance” clause, recognition by local draft 
boards of the importance of reconver- 
sion work, especially in the tool and die 
and machine tool industries, issuance 
of prompt and workable procedures by 
SPB and the procurement services for 
sale of machine tools and production 
equipment, and lifting of regulations 
prohibiting release of company-owned 
machines on war work. 

At a press. meeting announcing the 
green light, Henry P. Nelson, WPB 
Special Administrator, stated that 
quotas for individual companies would 
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be set shortly and probably would be 
based on the same ratio that prevailed 
when production was halted by the war 
early in 1942. It is understood from 
a reliable source that quotas were dis- 
cussed at the industry’s meeting with 
WPB and that the individual allotments 
based on production of 2,146,000 cars 
annually, are likely to be as follows, 
with perhaps minor adjustments; Gen- 
eral Motors 951,000, Chrysler 496,000, 
Ford 399,000, Studebaker 93,000, Hud- 
son 68,000, Packard 61,000, Nash 58,000 
and Willys 20,000. Companies which 
feel themselves aggrieved may appeal 
their quota to WPB and any new car 
manufacturers may apply for a quota. 

It is expected that about the same 
ratio between standard and deluxe 
models will prevail as did before the 
war, Nelson stated. 

When production starts Ford and 
Chevrolet are likely to concentrate pro- 
duction at first in their home assembly 
plants. It is understood that Chevro- 
let probably will shift some of its war 
work from Flint to its Buffalo plants 
to make room for car production. First 
Fords will be made at the Rouge plant, 
but with branch plants rapidly becom- 
ing cleared of war work it is expected 
that these will get into the picture be- 
fore too long. In 1941, 88 per cent of 
all Ford and Mercury assemblies were 
at branch plants. The Dallas, Louis- 
ville and Richmond, (Cal.), branches 
are winding up their war work by the 
end of July and will be in good shape 
to start operation as soon as parts can 
be shipped. The Edgewater, N. J., plant 
also is in good position and the Buf- 
falo branch is being readied, as is the 
one at St. Paul. Other branches at 
Memphis and Kansas City are still in- 
voled in war work expected to end in 
July. The Somerville, Mass., plant and 
the tank depot at Chester, Pa., how- 
ever, are uncertain since there is no 
indication how long they will be tied 
up with war work. 

Chrysler Corp. officials, as usual, had 
no comment to make when asked about 
their relative position in getting back 
into car production. 

Commenting on the green light order, 
George W. Mason, President of Nash, 
stated that his company would be in 
production as soon as materials are 
available. This statement indicates that 
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Nash is in good shape so far as facili- 
ties are concerned and is waiting only 
for materials to free up before getting 
into production. Both the Kenosha plant 
and the body plant at Milwaukee are 
understood to ‘be fairly well along on 
reconversion, although there still is con- 
siderable war work going on. 

A. Edward Barit, President of Hud- 
son, stated that his company will get 
back into car production as rapidly as 
possible. Although part of Hudson’s 
facilities are tied up with work for the 
Japanese war, it is believed that there 
will be plenty of space left for the pro- 
duction of the quota allotted them. 
Hudson is fortunate in that it makes 
most of its own components such as 
engines, bodies, axles, transmission, etc. 

Packard is the only company to come 
out with a definite statement about the 
date the first cars are expected off the 
lines. George T. Christopher, Presi- 
dent, has announced that his company 
is looking for the first 1946 models to 
come off the line by October or Novem- 
ber. Packard has purchased additional 
plant space during the last year in 
which to place its war work and re- 
lease space in the main plant for auto- 
mobile production. The company be- 
fore the war made a great many of its 
own parts such as engines, chasses, 
axles and gears. Bodies will -be pro- 
vided by Briggs, which is understood 
to be in good condition for reconver- 
sion. 

General Motor officials were noncom- 
mittal about their plant, but it is felt 
in the industry that GM will be ready 
to go as soon as most other companies. 
C. E. Wilson, President, previously had 
announced that production would not 
be concentrated on one particular make 
in the GM line, but that all divisions 
would receive an even break. He stated 
also that the ability of the Fisher Body 
Division to get out from under war 
work would be an important factor in 
resuming production. 


Fisher Brothers Bid 
for Control of Hudson 


A bid by Fisher Brothers, Detroit 
automotive family, to acquire a con- 
trolling interest in Hudson Motor Car 
Co. through purchase of 400,000 shares 
of unissued stock at book value was 
revealed to stockholders by A. Edward 
Barit, Hudson President, at the annual 
meeting May 21. Book value of the 
stock on last Dec. 31 was $22.61 a 
share. The day before the meeting, 
however, the stock closed at 30% fol- 
lowing a spectacular rise in recent 
weeks. No decision has been made on 
the offer, Barit said. Fisher Brothers 
are noncommittal. 
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Drawing shows how rudder pedal segment o; 

B-24 Liberator rides on compact, efficiently 
lubricated Torrington Needle Bearings. This 
zs one of the many uses of these light, bigh- 


f+. f oo i= - a capacity bearings to assure anti-friction ease 


to aircraft control assemblies. 





























Rudder Pedal Segment of B-24 Liberator 
Rides on Torrington Needle Bearings 
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It is no surprise that the rudder 
pedal segment of the mighty B-24 
Liberator, rides on light weight, 
compact Torrington Needle Bear- 
ings. For their full complement of 
small diameter needle rollers packs 
high capacity into small space, pro- 
vides an extra margin of safety with 
the efficiency and reliability that is 
characteristic of these modern, self- 
contained anti-friction bearings. 
Can you visualize these Torring- 
ton Needle Bearing advantages in 
terms of your product . . . aircraft or 


automotive equipment... machine 
or portable tools ... household or 
other equipment that you want to 
operate with maximum ease, com- 
bined with minimum size, weight— 
and cost? Our Catalog 32, showing 
the wide range of types, sizes and 
applications, will help you. Write 
for it today. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. + SOUTH BEND 21, IND. 

New York Boston Philadelphia Detroit Cleveland 

Seattle Chicago SanFrancisco Los Angeles Toronto 
London, England 
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Unemployment and Confusion in 


Wake of Production Cutbacks 


Pressure from Both Industry and Labor May Spur 


Washington to Greater Speed in Lifting Restrictions 


Cutbacks in war production in the 
automobile industry are leaving in their 
wake considerable unemployment and 
confusion. Because of the complicated 
interlocking of contracts in various 
plants, cancellation of a prime contract 
is felt all down the line of suppliers, 
with the result that, in cases like the 
pending termination of the bomber con- 
tract at Willow Run, the tremors of 
dislocation are felt by large numbers of 
sub-contractors. The one hopeful fac- 
tor in the situation is that the resulting 
pressure from both industry and labor 
will spur Washington to the utmost 
possible speed in lifting restrictions on 
reconversion activities. 

It should be noted, however, that 
there are certain conditions prevailing 
in the matter of materials which will 
govern the speed with which resump- 
tion of civilian manufacturing can be- 
gin. Although restrictions on use of 
steel, copper, and aluminum are slated 
to be lifted soon, this will avail little if 
such materials as textiles, tin, lead, 
cadmium, and other vital components 
are in such short supply as to prevent 
their use in civilian goods. At this 
writing, the supply picture is not clear, 
although the armed services have had 
plenty of time to evaluate their needs 
for the Japanese war. It is thought 
that these needs probably have been 
defined to WPB, but that agency has 
not made any comment yet, pending its 
study of available supplies. 

Automobile manufacturers, of course, 
are welcoming cutbacks which give 
them a chance to clear out their plants 
and get factory layouts completed in 
preparation for resumed production of 
cars. Probably the most fortunate in 
this respect is Ford Motor Co. In re- 
cent weeks, it has seen the following 
cutbacks: Willow Run bomber plant 
scheduled to close by Aug. 1; reduction 
in output of Pratt & Whitney aircraft 
engines at Rouge plant by 400 a month, 
with this contract expected to be fin- 
ished by September; steep cutbacks in 
its Army jeep program from 5000 per 
month to termination in Julv; termina- 
tion of the contract to build M-8 ar- 
mored cars at the Twin City branch; a 
reduction of 1700 units per month in 
the M-20 armored car at the Chicago 
branch, a 50 per cent reduction of the 
production schedule of Weasels, am- 
phibious cargo carriers, which is slated 
to get into production at the Somer- 
ville, Mass., plant in August with ter- 
mination set for next April. As a re- 
sult of these cutbacks, Ford has rela- 
tively little war work left, the principal 
jobs being the robot bomb engine at the 
Rouge, the glider contract at Iron 
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Mountain, Mich.; the jettison gas tank 
contract and some armor plate orders 
at the Rouge, and aircraft generators 
at Ypsilanti. All of these are relative- 
ly minor, considering the size of Ford 
facilities, and the company should be 
able to make sizeable inroads on its 
plant layout problems. In fact, it is 
well known that work is going on at a 
rapid pace in getting assembly lines 
and conveyers installed. Although no 
accurate figures have been issued, it is 
estimated that employment at the com- 
pany is at least 20 per cent under the 
wartime peak. 

Production of B-17 Flying Fortress 
engines at the South Bend, Fort 
Wayne and Chicago plants of the 
Studebaker Corp. will be discontinued 
after July 31. Approximately 7500 
workers will be laid off. A projected 
47 million cancellation in its M-4 tank 
contract has caused Fisher Body Div. 
of G.M. to lay off more than 1100 per- 
sons at its Flint and Grand Blanc 
plants. Chevrolet Div. has reduced its 
working force at Flint by 1000 because 
of a cutback in production of Pratt & 
Whitney aircraft engines. Termination 
of the AC Div. contract for machine 
guns will throw 3000 persons out of 
work by June 30, and a previous can- 
cellation for aircraft engines used in 
the B-24 bomber has released more 
than 4000 at the Buick plant, making 
a total of more than 9000 persons af- 
fected in the Flint area. 

Indicating how war production may 
be cut back or terminated in one plant 


and increase in tempo in another, Pon- 
tiac Motor Div. of G.M. has completed 
tooling and is now in production of 
five-inch high velocity assault rockets 
ior the Navy. Foliowing completion of 
its Oerlikon gun contract, the company 
undertook the dismantling and removal 
or more than 1000 gun making ma- 
chines, and then installing presses, fur. 
naces, and conveyer lines for rocket 
production. The whole job was accom- 
plished within 75 days. Pontiac pro- 
duces the entire rocket, with the excep- 
tion of the nose fuze and explosive 
charge. 


- Chevrolet Plans to Build 


a Lightweight Postwar Car 


Chevrolet Division of General Motors 
Corp. plans to build a lighter weight 
and more economical car in the postwar 
period after the fall of Japan, accord- 
ing to C. E. Wilson, president. Neither 
Mr. Wilson or other officials of the Cor- 
poration would divulge any details of 
the car, stating that it still is in the 
idea stage and that it will be a consid- 
erable period after the end of the 
Japanese war before the car will go 
into production. 

The announcement indicates a shift 
in plans of the Corporation since Mr. 
Wilson last fall stated under question- 
ing by the press that General Motors 
at that time had no plans for such a 
car. He did, however, say that the Cor- 
poration would build any kind of car 
that the public demanded. The decision 
to build a light car therefore is con- 
sidered to indicate a potential public 
demand, and also to be an answer to 
the competitive challenge offered by the 
Ford Motor Co. which has announced 
that it will be in the field with an econ- 
omy car to be priced about 25 per cent 
under the regular Ford line. 





International News photo 


Army’s New M-26 “General Pershing” Tank 


This low-swung 45-ton tank, developed as the answer to the German Tiger 
tank, will now be employed against the Japs. Built by the Fisher Body Co.. 
the General Pershing attains a speed of 25 miles per hour. 
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It is reported Di os Kk SR 


A new aluminum alloy, R-303, is 
claimed to be non-corrosive and to 
have twice the compressive strength 
of structural steel. Reynolds Metals 
Co. 

get ready with CONE for tomorrow 


A method has been announced for 
transmitting television programs 
over ordinary telephone lines, in- 
stead of coaxial cables or air relays, 
and for the recording of television in 
a manner comparable to the record- 
ing of radio. Packard Mfg. Co. 


get ready with CONE fer tomorrow 


The fuel being used in the B-29’s 
over Japan is said to have an octane 
rating well over 130. Aero Digest. 


get ready with CONE for tomorrow 


This year’s models of one make of 
highway bus have rubber springs. 
Twin Coach. 

get ready with CONE for tomorrow 


A newly installed turbine genera- 
tor, in a city power station, has twice 
the capacity of the 14 previously in- 
stalled units combined. Fisk Station, 
Chicago. 


get ready with CONE for tomorrow 


One of our new aircraft engines 
weighs only 0.97 pounds per horse 
power. Wright Cyclone 9. 


get ready with CONE for tomorrow 


The first American-built steam 
turbine locomotive is being given a 
service test. Baldwin Locomotive 
Works, Penna. R. R. 


get ready with CONE for tomorrow 


Army aircraft are being “jacked 
up” when on soft ground by inflating 
large rubber pillows placed under 
the wings. Sczence News Letter. 


get ready with CONE for tomorrow 


_Amanufacturer of aluminum uten- 
sils is planning to make aluminum 








kitchen furniture. Alwminum Cook- 
} «ng Utensils Company. 


Advertisement 





White or light colored vitreous 
enamels can now be applied directly 
to steel surfaces. Inland Steel Com- 
pany. 

get ready with CONE for tomorrow 


A company has been established 
to process three-dimensional photo- 
graphs (vectographs) in quantity for 
civilians. Three Dimension Company. 


get ready with CONE for tomorrow 


Anewprocessed wood called “Stay- 
pak” has been developed that is 
claimed to be twice as tough as 
“Compreg”. U. S. Forest Products 
Lab., Madison, Wisconsin. 


get ready with CONE for tomorrow 


In one city a system of radio- 
telephone communications between 
a central station and public or pri- 
vate vehicles is expected to be in 
operation by next fall. P2ttsburgh. 
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An airport bus, designed to connect 
small towns with main airlines, has a 
ticket office, flight control tower, 
freight space, lunch counter, two- 
way radio, telephone and: wash- 
room, as well as seating space for 
passengers. Parks Air Tragsport 
East St. Louis. 


get ready with CONE for tomorrow 


Reports say that one of our largest 
automobile manufacturers is plan- 
ning an entirely new 5-cylinder car 
to sell at about 20% below the 
lowest prewar level. Ford. 


get ready with CONE for tomorrow 


A new process sg reduces the cost 
of making gasoline from natural gas 
that a large refinery is being planned 
for this purpose. M. W. Kellog, 
Jersey City. 


get ready with CONE for tomorrow 


30 to 50 ton trucks as long as 75 
feet have been built and are now be- 
ing put to specialized uses, such as 
the hauling of ore, aircraft and 
prefabricated houses. Scientific 
American, 
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The automobile industry has agreed 
to an initial starting quota for resump- 
tion of automobile production set at 
about 215,000 cars for the last half of 
1945. The decision was reached at a 
meeting with War Production Board 
officials*in Washington May 17. Al- 
though the starting quota is only about 
10 per cent of the 2,146,786 cars which 
the industry has contended is a mini- 
mum economic annual production rate, 
automobile manufacturers accepted the 
215,000 starting rate when WPB spokes- 
men insisted that free steel would be 
available for only that number. Indus- 
try men, however, asked, and WPB 
agreed, that estimates on materials be 
revised constantly so that if there are 
any improvements in materials supplies 
the quotas can be revised upward. 
WPB estimates, based on cutbacks in 
war production to date, indicate that 
steel available in the first quarter of 
1946 should permit production of about 
400,000 cars during that period, and 
that in the first year of production, out- 
put should reach 2,150,000 units. 


Automobile spokesmen say they ac- 
cepted the small quota because they 
would rather get started and then meet 
material shortages as they come up 
than to wait until the materials pic- 
ture is entirely favorable. They will 
use substitute materials when necessary 
although they emphasized that this 
would not mean an inferior car. Some 
of the substitutes might include use 
of war-developed bearings which use 
very little or no tin. Other prospec- 
tive shortages include lead, textiles, and 
chemicals for paints. 


Other factors which may have influ- 
enced the industry to accept the low 
initial quota are the competitive advan- 
tage of an early start, the buffer of 
earnings from continued war work to 
help carry the burden, the possibility 
of amortizing the early period losses 
over the entire model year, and the use 
of funds set aside during the war for 
postwar contingencies. Also, some of 
the men in the automotive industry 
believe that WPB’s estimates of the 
steel supply are far too low and that 
there will be considerably more avail- 
able than that agency expects, with a 
subsequent early boost in quotas. 

Prices of new cars were not discussed 
at the meeting, but it is understood that 
OPA already has reopened its studies 
started last summer and that the mat- 
ter will be taken up with the industry 
at an early date. 

WPB told the manufacturers that it 
would not attempt to dictate any model 
changes they might contemplate, but 
that it would not give any priority as- 
sistance to effect changes. However, 
it is well known in Detroit that tool 
and die shops, especially the “captive” 
ones, have been loaded for weeks with 
work on front fender and radiator 
grille dies, with the result that the 
new cars will not look too much like 
the 1942 models. It is pretty well 
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New Car Starting Quota Set at WPB Meeting 


established, on the other hand, that 
mechanically there will be few impor- 
tant changes, the principal ones being 
elimination of “bugs” which have shown 
up in wartime performance. 

Truck manufacturers attending the 
meeting were told that WPB recognizes 
the need for light trucks for commercial 
use and wants as many as possible 
as soon as possible. This does not 
mean an absolute green light, but it 
does mean that priority assistance will 
be given on materials and equipment 
so that production can be increased as 
much as is consistent with military 
truck requirements. Consequently, 
trucks will have preferential treatment 
over passenger cars. The industry also 
was informed that it faces heavy cut- 
backs in lighter model trucks, ambu- 
lances, personnel carriers, and the like, 
and to a lesser degree in medium, light- 
heavy, and heavy-heavy trucks. 


Another important development is 
the lifting of all restrictions on replace- 
ment automotive parts to permit un- 
limited production of both functional 
and non-functional types. The present 
list of defined parts will be retained 
in L-158 and producers will be given 
priority assistance and “firm’ CMP 

(Turn to page 114, please) 


Obituary 


Dr. E. W. Engle, 57, research and 
consulting metallurgist for Carboloy 
Company, Inc., died at his home in 
Detroit on April 26. 

Emil C. Traner, 68, veteran Rockford 
industrialist and supervisory board 
chairman of Rockford Clutch Division, 
Borg-Warner, died May 7 at his home 
in Rockford, IIll., after an extended ill- 
ness. 

Richard Milton Hollingshead, 77, 
president and founder of R. M. Hol- 
lingshead Corporation, Camden, New 
Jersey, died May 16 at Pennsylvania 
Hospital, Philadelphia, after a short ill- 
ness. 


PUBLICATIONS 





Bulletin M-1382 has been issued by Cin- 
cinnati Milling Machine Co., describing a 
variety of special attachments for milling 
machines.* 

Ampco Metal, Inc., has announced two 
new booklets, No. 59, describing Ampcoloy 
alloys, a series of bronzes of controlled 
analysis. The bulletin contains photomicro- 
graphs, physical properties and chemical 
compositions of the Ampcoloy series, which 
include aluminum bronze, high lead bronze, 
tin bronze, manganese bronze, beryllium 
copper and high conductivity alloys. Bul- 
letin 66, in which is contained a discussion 
on how to machine Ampco metal, is illus- 
trated with diagrams and photographs and 
treats fully of the various phases of ma- 
chining, gives a table of recommended lathe 
feeds and speeds and tool design and in- 
spection.* 





A new circular has been published by The 
Fellows Gear Shaper Co., covering the ap- 
plication of the gear shaper to the auto- 
matic cutting of straight-sided splines, 
Described specifically in the circular are 
7 and 7A-Type Fellows Automatic Indexing 
Gear Shapers, for cutting internal and ex. 
ternal splines.* 

Erickson Tools, Div. of Erickson Stee! 
Co., has released a new set of Data Sheets 
on its line of precision holding tools, 
Material included is detailed drawings and 
specifications of Erickson Model 01 and 02 
Chucks, Precision Collets, Adjustable Float- 
ing Holders, Expanding Mandrels, etc.* 

Flash Welding—A Solution to Assembly 
of Forged Parts, is the title of a new 4- 
page, illustrated folder issued by The 
American Welding & Mfg. Co. It includes 
a description of the advantages of flash 
welding as a saver of machine time, stock, 
weight and handling. Methods by which 
welded assemblies cut production costs are 
also described.* 


(Turn to page 103, please) 





Business in Brief 


Written bv the Guaranty Trust Co.. 
New York, Exclusively for Auto. 
MOTIVE AND AVIATION INDUSTRIES 


Moderate fluctuations of business ac- 
tivity are indicated by current reports. 
The New York Times index for the 
week ended May 5 stands at 145.3, 
as against 146.4 in the preceding week 
and 144.1 a year ago. 

Electric power production declined 
more than seasonally in the week 
ended May 5 and was 3.9 per cent. 
above the comparable level last year, 
as against a similar rise of 1.8 per 
cent. recorded a week earlier. 

Railway freight loadings in the 
same period totaled 863,399 cars, 4.0 
per cent. fewer than for the week be- 
fore but 3.3 per cent. above the corre- 
sponding number a year ago. 

Crude oil production during the 
week ended May 5 averaged 4,839,215 
barrels daily, 34,400 barrels above the 
figure for the preceding week and 
320,665 barrels more than the output 
a year ago. 

Production of soft coal in the week 
ended April 28 is estimated at 11,- 
980,000 net tons, as against 11,250,- 
000 a week earlier and 12,237,000 tons 
a year ago. The output thus far in 
1945 is 8 per cent. below the corre- 
sponding quantity last year. 

Engineering construction contracts 
awarded during the week ended May 
10, according to Engineering News- 
Record, totaled $38,910,000, as com- 
pared with $40,576,000 in the preced- 
ing week and $42,209,000 for the cor- 
responding week last year. For 1945 
to date, however, the contract total 
is 12 per cent. below the comparable 
figure in 1944. 

The Irving Fisher index of whole- 
sale commodity prices registered 4 
slight recession in the week ended 
May 11, standing on that date at 
114.97 per cent. of the 1926 average, 
as against 115.16 a week earlier and 
112.91 a year ago. 

Member bank reserves’. increased 
$137,000,000 during the week ended 
May 9, reflecting a rise of $183,000,- 
000 in total Reserve Bank credit, an 
increase of $24,000,000 in Treasury 
deposits with the Reserve banks and 
other changes. Excess reserves re- 
mained at an estimated total of $900,- 
000,000. During the same period, earn- 
ing assets of reporting member banks 
registered a decline of $181,000,000, 
including a recession of $75,000,000. 
in commercial, industrial and agri- 
cultural loans. 
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Gas Turbines in Aviation 


(Continued from page 36) 


this type is roughly equivalent to its 
net thrust hp as a complete power 
plant under flight conditions. Fig. 15 
should be compared with Fig. 11 for a 
direct comparison of total power plant 
losses of conventional engine power 
plants and geared turbines with pro- 
pellers. 


It is possible to make a choice of the 
division of power outputs of a turbine 
propeller unit between jet exhaust 
thrust and the propeller shaft. For ex- 
ample, for a very high speed airplane 
that must still have a good take-off 
characteristic, 50 per cent of the power 
might be used in jet thrust and the re- 
mainder in the propeller. For ordinary 
applications, however, between 20 per 
cent and 25 per cent of the available 
energy should remain in the exhaust 
jet, the turbine shaft recovering the 
remainder. Thus, for the example 
chosen here, most of the energy is 
absorbed by the propeller with excel- 
lent overall power plant performance at 
low flight speeds, and with fuel econ- 
omy at high power levels that is quite 
superior to the conventional power 
plant. 


This type of power plant is equally 
adaptable to fighters or large airplanes. 
The improvement in fuel efficiency with 
increasing air speed and power results 
in somewhat higher cruising speeds 
than for aircraft with reciprocating 
engine power plants. The decrease in 


sey eneine a eee 
RECIPROCATING ENGINE ia, 


Fig. 13—General performance com- 
parisons for the two airplanes of 
Fig. 12 














available power at higher altitudes 
makes it necessary to install gas tur- 
bine power plants that may have con- 
siderably more power at sea level and 
for low altitude climb than is now con- 
sidered normal in airplane design. 
This is an advantage rather than a dis- 
advantage, however; a propeller able to 
absorb the turbine’s shaft output at 
20,000 ft or 30,000 ft can efficiently 
handle the greatly increased output of 
the same turbine at sea level, due to 
the denser air at low altitudes. Thus a 
gas turbine power plant with a rating 
equal to that of a supercharged conven- 
tional engine at 20,000 ft altitude 
might have a take-off thrust at sea 
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Fig. 14—Typical flight losses esti- 
mated for a gas turbine engine with 
geared propeller. Note that jet 
thrust almost off-sets propeller and 
nacelle losses through a large part 
of the speed range shown. 





TABLE I 
TAKE-OFF CONDITIONS 


Take-off 


Gross Wt. Installed Power Fuel Wt. 
(Ib) Plant Wt. (Ib) (Ib) Thrust (Ib) 
Conventional ........ces 120,000 20,806 40,000 28,000 
Turbine Propeller ....... 120,000 15,200 45,600 44,000 
Jet Propelled .......c..s-. 120,000 8,000 52,800 24,000 





level 60 per cent in excess of the thrust 
of the conventional engine. A much 
shorter take-off run than normal is 
therefore possible, and rate of climb is 
greatly superior to the convention air- 
craft. 

The field of usefulness of the gas 
turbine with propeller then extends to 
all aircraft requiring engines of great- 
er than perhaps 1000-2000 hp, and de- 
signed for all speeds up to and in ex- 
cess of 500 mph. 

The total thrust hp requirements of 
a typical? large (4 engine) airplane at 
20,000 ft altitude are shown in Fig. 16. 
Curve A is for the plane with recipro- 
cating engines and includes all power 
plant drag losses but does not include 
propeller efficiency. Curve B is for the 
same airplane but with gas turbine en- 
gines geared to propellers. Curve C is 
for a jet propelled aircraft similar in 
appearance to the _ turbine-propeller 
plane but without the propellers. The 
gross weight in each instance is as- 
sumed to be 120,000 pounds and power 
plant plus fuel weights are held con- 
stant. 

The conventional engine installation 
is four engines supercharged to 2000 
hp each at 20,000 ft. In the jet pro- 





TABLE II 


CRUISE CONDITIONS (20,000 FT. ALT.) 


Conventional 


Turbine Propeller (4 engines)............... 
Turbine Propeller (2 engines)............... 
Jet Propelled @ engiries)...........ccceccees 
Jet Propelled’ (4 engines 35,000 ft. alt.)....... 


Best Cruising Miles per Extreme Range 
Speed mph Ib fuel Miles 
= 250 0.120 4800 
“ 300 0.125 5700 
- 280 0.145 6600 
4 350 0.050 2650 
ae 460 0.066 3500 





50 


pelled version, four 6000 pounds static 
thrust engines are used; this will give 
24,000 pounds take-off thrust, approxi- 
mately equal to the take-off thrust of 
the plane with reciprocating engines. 
Once in flight, two of the jet engines 
will be shut off for cruising under 
25,000 ft altitude and the other two 
will be used for propulsion. In the gas 
turbine geared propeller version, four 
engines capable of delivering 2000 
shaft hp each at 20,000 ft are used. At 
take-off these engines will deliver 3200 
hp each. A propeller designed to ab- 
sorb 2000 hp in the low density air of 
20,000 ft altitude can handle 3800 hp 
at sea level with the same level of pro- 
pulsive efficiency. Power availability 
curves for these power plants are also 
shown on Fig. 16; power availability is 
shown for flight with either two or four 
jet engines in use. Thus, at take-off 
the three versions appear in Table | 

Cruising conditions are shown I) 
Table II; and as mentioned before jet 
cruising is on four engines at 35,000 
ft and on two engines only at 20,000 
ft; fuel consumption with four jet en- 
gines operating is prohibitive for any 
operations other than at take-off o 
very high altitudes. Cruising with four 
gas turbine propellers in use is tabv- 
lated, and also with two turbine propel- 
lers in use and two feathered; a suit- 
able drag allowance has been made for 
the feathered propellers. 

The sensitivity of the gas turbine 
propeller to partial load operation }s 
seen in Table II, an 18 per cent m 
crease in range is obtained by operat 
ing two engines close to full load and 
maximum efficiency rather than operat 
ing four engines at less than half load. 

(Turn to page 52, please) 
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EASY, LOW COST MACHINING WITH CARPENTER STAINLESS 
300 ” 

If you're like a lot of product designers we know, you've 
it said to yourself; ‘Of course, I'd like the corrosion protection 
ith and other advantages of Stainless for my new or redesigned 

- products. But what about the machining cost?” 
l 
= Our answer is “Try Carpenter Free-Machining Stainless 
and then take another look at the cost sheet.” Others have 
shells found by using Carpenter Free-Machining Stainless that 
they can speed output, cut rejects and often eliminate 
further finishing operations. 
9 cable termi- Here’s why. Carpenter Free-Machining Stainless bar stock 
Ot Tl Reade drlting ond ‘allliog is consistently uniform. It cuts free and clean and works 
000 Sunless #8 (Type 303) wasa the same, bar after bar. That means longer tool life between 
ee a eee grinds, less tool breakage, lower tool costs. It means faster 
easier production right down the line. 
static 
give If you haven't already tried Carpenter Free-Machining 
~ Stainless Steels, be sure to do so. Through their use, you 
write can obtain all the advantages of \Stainless at less cost. 
68 Your nearby Carpenter representative would like to tell 
two c you more about these easy-to-machine Stainless Steels. 
_ — > Why not call him in today? : 
2000 plug is an excellent example 
of the results obtainable 
|. At with Carpenter Stainless. #5 
3200 (Type 416). 
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Fig. 15—Typical flight losses of the 
geared gas turbine power plant of 
Fig. 14 when operated on the pow- 
er-required curve of a high speed 
aircraft at 20,000 ft altitude. 


This is a fundamental difference that 
exists between turbines and reciprocat- 
ing engines, and it makes necessary a 
careful selection of turbine ratings for 
any given application if maximum fuel 
economy is to be gained. The same 
conditions are true of jet propulsion 
engines, and it is profitable to operate 
close to 80 per cent of full rating of the 
turbines either by shutting down ex- 


Here Shown Disassembled 


STROM BALLS 
Sere the Armed Forces 





Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehi- 
cles, from Jeeps to 14-ton Armored. Cars, the efficient 
fighting equipment that they are. This is only one spot 
in our great war production effort where the high degree 
of perfection of Strom Balls serves industry, enabling it 
to provide the finest bearing equipment towards its great 
contribution to total victory. Strom Steel Ball Company, 
1850 South 54th Avenue, Cicero 50, Ill. 
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Largest Independent and Exclusive Metal Ball Manufacturer 
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cess power units or going to a suffi- 
ciently high altitude to decrease the 
maximum rated output to a value near 
the required flight power. In the case 
of jet propulsion, since high speed and 
high propulsive efficiency go together, 
very high altitude operation is essen. 


10900 5 


6,000 4 


THAUST K.P. 


4p00/ 





2,000 


20,000° ALTITUDE 








° 100 200 300 400 300 


SPEED MPH. 


Fig. 16—Power available and power 

required curves of a large (120,- 

000 Ib.) airplane with four en- 

gines; curves A are for reciprocat- 

ing engines, B for gas turbines 

geared to propellers, and C for jet 
engines. 


tial to maximum flight economy. 

The general characteristics of the 
three airplanes described in Tables I 
and II are compared by the bar charts 
of Fig. 17. It is interesting to note 
that the gas turbine propeller airplane 
is superior to the conventional aircraft 
on every count with the exception of 
altitude ceiling, where they are about 
equal if the reciprocating engines are 
turbo-supercharged. Since turbine pro- 
peller fuel economy and installed power 
plant weights are both superior to 

(Turn to page 54, please) 
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Fig. ‘17 — General comparisons of 
the characteristics of the three air- 


planes of Fig. 16 and Tables I and 
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Flatness 


Close Limits Blanchard, all holding is magnetic and the machine 
can be cleared for other work in a few seconds. 


Note that in this, as in most other setups on the 


These cast iron bushings are held on the mag- 
® Production v netic chuck and because of their height, almost 
& Adaptability / twice their diameter, they need to be securely 

locked by steel Hels and blocks. 

3 Fixture Saving blocked by steel parallels and blocks 

> The outside diameter of the bushings is 1%” and 
2 Operation Saving the inside diameter %’’ and they are 2%” long. 
© Material Saving .010” of stock is removed from each end to limits 
E Fi we Finish | of +.005”. Two sides are ground, 60 pieces (120 
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Blanchard Principle is earning 
profits for Blanchard owners. 
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those of the conventional engine, the 
long range and short range load carry- 
ing abilities of the turbine propeller 
aircraft are superior to the conven- 
tional one. On the other hand, the jet 
propelled aircraft has a very light 
power plant installation and can get off 
the ground for very short flights with 
about five tons more payload than the 
conventional aircraft, and about three 
tons more than the turbine propeller 
version. However, jet propulsion re- 
quires so much more fuel than other 
types of power plant, that at about 
2000 miles extreme range the jet plane 
loses out to the reciprocating engine 
and is far behind the geared turbine 


in payload carrying ability. 

As was found in the case of the jet 
propelled fighter, the jet bomber or 
cargo plane must be limited in use to 
relatively short range, very high speed, 
high altitude operations which can 
stand the expense of high fuel costs, 
until we have learned more about the 
aerodynamics of flight at speeds over 
500 mph. The gas turbine with a 
geared propeller, however, has imme- 
diate applications in all classes of ser- 
vice where requirements are much 
above 1000 hp at usual flight altitudes, 
and should be ready for use when air- 
craft designs require 10,000 hp or more 
in a single power plant unit. 
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Water Buffaloes are 
among the world's 
toughest fighters. They 
will tackle any op- 
ponent regardless of 
size. 
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Expansion of 


Airline Routes 
(Continued from page 30) 


posing the use of a different type of 
aircraft, are the applications which 
specify use of the helicopter, a device 
which holds great promise but which 
has not been used commercially and 
about which very little is definitely 
known relative to operating cost and 
future carrying capacity. 

A third category embraces the g0- 
called pick-up air service, largely con- 
fining service to mail and express and 
connecting a large number of cities 15 
or 20 miles apart with trunk line sta- 
tions. The airplanes used in this sort of 
operation would be equipped with a de- 
vice perfected by the late Richard C, 
du Pont to pick up a cartridge contain- 
ing mail and express “on the wing,” 
so to speak, without making stops, and 
releasing inbound loads by drop-deliy- 
ery. Certain of these proposals include 
landings for passengers at flagstops, 

We cannot know what the next 10 
years will bring in technological ad- 
vances. We can expect great things, 
Full development of the heicopter, for 
example, may provide the key to effec- 
tive competition for short-haul city-to- 
city traffic; and costs may one day be 


| reduced to the point that the 2c per 


mile bus and coach market may be cul- 
tivated by the airlines. We do not 
believe that these developments are in 
view over the next 5 years, and there- 
fore we feel that route expansion for 
local and feeder air service to smaller 


| cities and towns, as well as the estab- 


lishment of additional airlines for that 


{ purpose at the present time. is pre- 


mature, 


| Non-Scheduled Services 


SERVES OVER 100 DIFFERENT HOSE SIZES | 


The Central ALL-SIZE Hose Clamp, like the Water 
Buffalo, is not concerned about size . 
a hundred different hose sizes. 
example, serves any hose from 1” to 3” O.D. 


hose clamps. 





The standard length, for 


Thus the ALL-SIZE eliminates the need for different size 
And ... it is powerful enough for all pro- 
duction and service requirements; is easiest to use in hard- 
to-get-at-places; has fastest clamping action; goes on or 
off in a jiffy, without disconnecting the hose line; has 
plenty of take-up, even on synthetic hose; is rustproof. 
leakproof, self-locking; can’t strip or loosen . 


.. ALL-SIZE 


Clamps are standard for U. S. combat vehicles. 


No. 45-6A 


CENTRAL EQUIPMENT CO. 





900 $. WABASH AVE. 


tLLINOTS 


CHICAGe 3, 


.. for it serves over 





Typical of this type of service is that 
offered by the fixed base operator, or 
as they prefer to be called, the “‘Air- 
port Service Operator.” These people 
usually operate from a single fixed 
base or airport and offer such services 
as the following: flying instruction, 
rental of hangar facilities, sales and 
service of aircraft, crop dusting, aerial 
photography, sky advertising, plane 
rental, sightseeing, taxi and charter 
service. They usually operate small 
airplanes, from two to six passenger, 
although some of the sightseeing ser- 
vices use larger equipment. 

There would seem to be a definite 
and important place for the Airport 
Service Operator offering irregular 
route, non-scheduled service in the aif 
transport picture. Many communities, 
too small to support trunk-line or 
feeder-line scheduled service, still have 
need of air transportation, and the Air- 
port Service Operator would seem to be 
the ideal medium for furnishing this 
service. 

Although no valid generalization can 
be made as to the size of towns where 
air transportation cannot be supported 
on a regular scheduled basis, the 
27,000,000 people living in the 6000 

(Turn to page 56, please) 
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surlace- finish control 


a problem? 


W* PRODUCTION experience has shown that the measurement of 

surface roughness is a practical necessity in any program of quality 
control. By enabling the practical measurement of surface roughness, the 
Profilometer has helped to round out this aspect of quality control in four 
ways: 

1. It has enabled necessary research into the effect ot surface roughness 
on the performance of parts. 

2. It has enabled the use of a simple convenient symbol for the designa- 
tion of the desired surface roughness on blueprints and specifications. 

3. It has provided a quick and accurate means of checking production 
setups to determine the finish of parts coming from the machine. 

4. It has enabled inspection departments to inspect quickly and accurately 
a run of parts for the surface roughness specified. 

Military requirements for performance have resulted in surface rough- 
ness specifications being set for an infinite number of parts varying widely 
in their shapes, roughnesses, and materials. So that accurate measurements 
can be taken on this wide variety of parts, Physicists Research Company 
has developed a number of accessories for the standard Profilometer and 
maintains a program of continuing research and development in this field. 

If you are now working on surface-roughness control or on post-war 
production plans, you will be interested in talking with one of our field 
engineers. Our representative would be glad to call at your plant to discuss 
the Profilometer and to demonstrate it on the work you are now doing. 
This demonstration call will incur no obligation on your part and may be 
arranged by addressing Physicists Research Company, 343 South Main 
Street, Ann Arbor, Michigan. 


Pictured above: The Type KA Tracer and Type A Piloting Fixture for use on very smooth surfaces 
and for measuring the surface in holes and slots as small as 1 / 16 inch ID, 


Profilometer Catalog available on request. 


PHYSICISTS PeSEARCH 


COMPANY 


343 SOUTH MAIN STREET ANN ARBOR, MICHIGAN 








| through the disorderly 


towns between 1000 and 25,000 popula- 
tion give some idea of the scope of the 
market for irregular route, non-sched- 
uled operation by the Airport Service 
Operator. If each of the 6305 airports 
projected in the National Airport Plan 
is to have an Airport Service Operator 
with an average of four planes, then 
a total of 24,000 small aircraft will be 
eng aged. in this type of service. 

The national air transportation pol- 


| icy requires that the expansion which 
| is to.come in air transportation be in 


accord with some specific pattern. The 
advantages which accrue from the im- 
position of a formal pattern before the 
system has been made _ unwieldy 
growth which 


| accompanies the absence of regulation 


| makes it 


desirable for the Board to 

establish this pattern by promulgating 

row the requisite regulations. 

Air Cargo Routes and Services 
Here technological progress in the 


| fields of aircraft and power plant de- 





| or over, 


sign and cargo handling methods will 
play an important part, but the influ- 
ence of increasing volumes in lowering 
costs is well known and operates in 
the field of air transport also. Thus, 
we find ourselves within the well-known 
circle—volume, rates, costs, routes and 
services, and around again to volume. 
No one factor can be determined with- 
out first determining the others. 

Passengers’ baggage allowance, now 
40 lb per person, will increase with the 
coming of larger transports; trunks 
and similar heavy baggage may also be 
carried in the normal routine ‘as excess 
baggage. 

First-class mail will probably go by 
air for distances of 400 miles. or over, 
or where a saving in time can be ef- 
fected. Prior to the war, 12 per cent 
of all ton-miles of non-local first-class 
and air mail traveled by air. 

Air parcel post, non-existent at the 
present time, would require 125 air- 
craft if the rates could be made suffi- 
ciently attractive for trips of 400 miles, 
to attract one-half of the pres- 
ent surface volume. 

A fleet of 200 all-cargo planes for 
the transport of express items can be 
visualized, if the rates are low enough 


| to attract one-half of the present first- 


| to await 


class railway express volume. 

The field of perishables offers dis- 
tinct opportunities in postwar cargo 
transport. Present experiments in this 
field show that rates of 15 to 20 cents 
per ton-mile can be absorbed in the 
selling price. There are problems to 
be solved, however, such as unavoidable 
delays en route and subsequent spoil- 
age. Complete reliability of service in 
the transport of perishables will have 
installation of instrument 


_ landing systems and the continued use 


of a highly developed meteorological 
and dispatch system. Since the busi- 
ness of perishables is highly season- 


| able and since both producing areas 


| and markets are constantly changing. 


it is possible that this type of air ser- 
vice will fall to independent contract 


| operators. 
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This Month’s $64 Question 





3 How Can You Lop Off '/2 a Tape’s WIDTH, 


be 

Pi Yet Have MORE STRENGTH, and SAVE 66% Cost? 
ich ae 

- You can find the answer in many indus- 

“4 trial plants where our technicians in their 

the reSearch have recommended Bauer & 

“4 Black Cloth Industrial Tape. 


An example: in a big Detroit plant, a 
ng one-inch paper tape was being used for 
bundling light parts. The cloth tape 
recommended cost Jess. And in addi- 
he tion, the greater tensile strength of the 
le- cloth tape made it possible to use a 


= one-elkt tat width. 


ng 5 : 
he The net saving in tape cost alone was 


us, 66%. And that’s to say nothing of the 
Yi substantial labor-hour savings! 


nd 








- In this same plant, eight different tape 

applications were studied. And in all, the 
following of our recommendations for 
re narrower tape, and in some cases shorter 
be lengths, resulted in net savings of ma- 


terial costs ranging from 14% to 73%! 








by 

r" HAVE YOU SOME TAPE QUESTIONS? 
nt In most tape uses, fensile strength is highly 
" important. Bear in mind that Bauer & Black 
om Cloth Industrial Tape costs Jess than most other 
ss industrial tapes, and—Bauer & Black Cloth In- 
fi- dustrial Tape has exceptionally great tensile 
as, strength. Maybe you too have a tape problem 
»S- we can help you solve. 





or You’re not under the slightest obliga- 


be tion—no cost of any kind. . Industrial Tape 





Just do this: ask our trained sales engineers PRESSURE SENSITIVE ADHESIVE 

™ to co-operate with you in a study of your tape 

™ problems, ,now or anticipated. They'll be glad 

g0 to work with you. They will bring all our long ee 

Lis years of tape experience and research to serve 

ts you, and laboratory tests where necessary —so 

he you will be sure to get precisely the right tape WRITE TODAY to Dept. 36, and 
to fe s tell us when to call. We repeat, there's 

for the specific job. Agi: : 
le no obligation, and you may profit greatly. 





il- You may be amazed at the savings and in- 
in creased operational efficiency which may be 
ve effected. Many others have been. 










_ RESEARCH TO SPEED AND 
IMPROVE METHODS... 









A product of 


: BAUER & BLACK 


Division of The Kendall Company i 
2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 
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New Products 


(Continued from page 42) 


Coated Bronze Electrode 


The Eutectic Welding Alloys Co., 
New York, N. Y., has introduced an 
electrode for arc welding known as 
EuteeTrode 28. The new electrode is 
a coated special bronze alloy to be used 
for the are welding of bronze, brass, 
and copper. 

EutecTrode 28 contains an. unusual 
combination of metals and is shielded 
with a newly devised flux coating that 
makes it suitable for use either on alter- 


nating or direct current. 

EutecTrode 28 is said to deposit dense 
and tough metal that is a good color 
match to most types of bronzes. It will 
give the welded area substantially the 
same corrosion resistance as these vari- 
ous base metals possess. It may also 
be used for welding copper and brass 
or joining these metals to steel, cast 
iron, or nickel alloys, and for overlay- 
ing steel or cast iron to provide a good 
bearing surface. 


“Hote NEIMAN 2eofoxmance 





IKE A PRECISION-TRAINED TEAM, every well engineered product has its “key 
men”’—those vital parts that prevent friction; that make for quiet, flawless coor- 
dination. Use Aetna Bearings — for smooth, dependable “key man” performance. 


Now is an ideal time for executive key men to talk about products — and how 


anti-friction bearings can be more effectively 
used at the “key man” posts. For industry has 
learned this lesson: Every new product, every 
rejuvenated old product, must be adequately 
equipped with bearings if it is to meet the 
merciless competition of tomorrow. Aetna 
engineers are ready — with a wealth of use- 


ful experience: good men to talk to. 


AETNA BALL & ROLLER BEARING COMPANY 
4600 Schubert Avenue, Chicago 39, Illinois 


IN DETROIT: SAM T. KELLER 


7300 Woodward Avenue 
Phone Madison 8840-1-2 





MAKERS of 
THRUST BALL BEARINGS, 
Standard and Special... 
ANGULAR CONTACT 

BALL BEARINGS 
ROLLER BEARINGS 
- « + Special, 

BALL RETAINERS, 

HARDENED and 
GROUND WASHERS 




















Pressure Detector for 
Hydraulic Systems 


A pressure detector particularly 
adaptable for hydraulic systems for 
controlling hydraulic pressures and cut. 
ting off circuits at predetermined pres. 
sures, and for controlling surge loads, 
- \ ets by Cook Electric Co., Chicago, 
Il 

It is called the “Hi-Pressure” switeh, 
and is capable of withstanding 3000 lb 


5 Pe 4 
™% Evecrnic 


a mary 
Weare 





Cook Hi-Pressure switch 


surge load, with a range of adjustment 
from 100 to 2000 lb with a 20 lb differ- 
ential at 100 lb pressure which in- 
creases proportionately at higher pres- 
sures. The electrical capacity of this 
switch is 10 amp at 125 volts a-c. The 
pressure connection can be either %-in. 
or %-in. standard pipe thread. 


All-Position, A-C 
Welding Electrode 


An all-position a-c electrode which 
meets the requirements of the U. S. 
Navy Department Bureau of Ships and 
the standards for welding set by vari- 
cus associations has been brought out 
by Westinghouse Electric & Mfg. Co. 
This electrode, known as the ACP, is 
said to be capable of producing highest 


_ quality weld metal in over-head and 


vertical welding. It includes an are 
pacifier that prevents excessive spatter 
loss during the negative half cycles and 
an arc stabilizer to aid in re-establish 
ing the are after each current zero. 

The availability of an electrode capa- 
ble of producing welds in overhead and 
vertical positions, having the high duc- 
tility and freedom from porosity neces 
sary to meet the most rigid code re 
quirements, will further accelerate the 
use of a-c welding. 


Hinged-Type Wire 
Belt Hooks 


The Bristol Company, 
Conn., recently placed on the market 4 


Waterbury, 


| line of hinged-type wire belt hooks, 


known as Bristol’s belt hooks. These 


' hooks are designed for joining all types 
| of flat belting, including leather, fabric, 


(Turn to page 60, please) 
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Head Screws th lone give you this 


broad range of operating facility .. . for shortcuts to faster, smoother, and safer 
driving on the line; plus the can¢cellation of field service handicaps that must 
be accepted with all other screws. 


CLUTCH HEAD’s straight-walled recess, matched by the straight-sided Type 
“A” Bit, accelerates assembly. This “square” engagement, as opposed to 
tapered driving, disposes of ride-out and the need for end pressure .. . thus 
eliminating at once a fatigue factor and the hazard of slippage. Then, the wide 
roomy Clutch is an easy-to-hit target and Center Pivot entry, for automatically 
straight driving, quickly inspires the “‘greenest”” operator with speed born of 
confidence. 

Equally important is CLUTCH HEAD’s simplification of field service. 


It is the only modern screw operative with an ordinary type screwdriver of 
reasonable accuracy in width, thickness of the blade being a secondary con- 
sideration. Add to this the advantage of the Type “‘A”’ hand driver for the easy 
withdrawal of screws, undamaged and held securely by the CLUTCH HEAD 
Lock-On for re-use. It will be found, too, that the Lock-On frequently saves the 
dis-assembling of surrounding units by reaching into hard-to-get-at spots. 


There are other time and these and will mail you, 
money saving CLUTCH HEAD on request, package 
features, including simpli- assortment of CLUTCH 
fied 60-second bit recon- HEAD Screws, sample 
ditioning. We invite your ' lype ‘‘A’’ Bit, and the 
personal judgment on my illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND 2 NEW YORK 7 
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Chace Manganese Alloy No. 772 affords 
a unique combination of engineering 
properties that opens the way to many 
better-designed post-war products. 


Briefly, those properties are: an electrical 
resistivity 60% higher than most com- 
monly used alloys ... a temperature co- 
efficient of expansion higher than that 
of any other strong alloy ...a thermal 
conductivity only 2% that of copper... 
such strength and ductility that it can 
readily be machined, stamped, drawn, 
flanged, or extruded. 


Chace Alloy No. 772 is ideally suited for 
low temperature resistor applications 
... for the reduction of heat losses. 


Chace Alloy No. 772 is being produced 
in sheets, strips and rods. Bulletin No. 
A-942—detailing physical properties and 


suggesting applications—is yours for the 
asking. 


“wu AGCEco 


Thermostatic Bimetals and Soa Alloys 
1610 BEARD AVE + DETROIT 9, MICH. 


rubber, and balata belts. Various sizes 
are offered to take care of belts up to 
% in. thick. 

A new method of mounting the hooks 
in the spacer card makes it possible to 
leave the card in place in the lacing 
machine during the lacing operation, 
After the lacing operation has been 
completed then the card is removed, 


Gage for Surface 
Plate Work 


Pla-Chek, a new gage for surface 
plate work, has been developed by 
Cadillac Gage Co., Detroit, Mich. It | 
is made from a hardened steel bar with 
12 steps spaced exactly 1 in apart with 
a micrometer screw thread ground on 





the lower end; a large micrometer 


Pla-Chek gage 


thimble graduated in 0.0001 in. on the 
upper end of the bar and a triangular- 
| shaped support bracket. 


| (Turn to page 64, please) 


| 
| 
| 
| 
| 


Rotating Bearing Loads 
(Continued from page 28) 


ings is imposed on aircraft and certain 
automotive bearings and yet little at- 
tention has been paid to the dynamics 
of these oil films. While an improved 
oil film under such conditions has been 
recognized by a few investigators, it is 
not known that the above explanation 
has previously been presented. A rig- 
orous solution of the mathematical value 
of the squeeze film is not yet available. 
It obviously depends on a greater num- 
ber of variables such as the loading 
diagram, speed, flexibility of the bear- 
ing, surface finish, effective initial clear- 
ance, ete. 


Appendix 


The general equation for “time rate 
of approach” can not be solved for ree- 
tangular plates but a solution is obtain- 
able for elliptical dises. Therefore, it 

| will be assumed that the upper and 
' lower halves of a bearing are elliptical 
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+ EQUIPMENT with 


the J -Niae 4 
~~ of CONTROLLED 


BRAKING POWER 


% 


FOOT PEDAL PRESSURE 
CONTROLS BRAKES ON 
BOTH TRACTOR AND 
TRAILER 











NEW WARNER CONTROLLER 
NOW AVAILABLE FOR PRESENT 
TRAILERS HAVING WARNER 


ELECTRIC BRAKES 


The new Warner Controller— 
simple and compact — synchron- 
izes the hydraulic brakes on tractor 
with the Electric Brakes on trailer. 
The tractor’s regular foot pedal 


operates both braking systems. 


his development creates smooth 
foot-touch tractor-trailer braking 
under all conditions — eases driv- 
ing strain—assures greater safety. 
Controller is easily and quickly 
fitted into hydraulic brakeline. See 

our Warner dealer about chang- 
ing Over your present equipment. 





For simplicity of installation 
and operation —for safe, trou- 
ble-free performance under all 
road and weather conditions 
— no other system can match 
Warner Electric Brakes. 








OUT OUR WAY 


NO--NO/ DON’T 
SHUT IT OFF? LET 
IT RUN AWHILE-- 
TLL TAKE CARE 

OF THIS! 


THERE'S WHAT MAKES / TH’ BEST 
MEN BIG OR LITTLE-- r 
THAT ASSISTANT WANTS) SHIP 
TO SHUT IT OFF AND HAVE BEEN 
TELL THE GUY HOW )\PREVENTIVE, 
CARELESS HE WAG, BUT/ WITH SPEEDI- 
THE BULL IS LETTIN’- DRI AROUND 
IT RUN TO LET HIM THAT MACHINE, 
SEE HOW LUCKY HE \ HE WOULDN’T 
WAS -- WHICH 1S THE } HAVE SLIPPED 
BEST GENERAL- IN THE FIRST 
SHIP ? PLACE? 


WMI 


ym Aoey ak 
SET erre,, . 


WW 


JT.R.WILLIAMS 


—.- 


TRE TEACHERS 


T. M. REG. U. & PAT. OFF. 
INC. 





If your floors are slippery from oil or grease . . . if you’re worried about 
falls or quick-spreading fire . . . investigate SPEEDI-DR1. 


SPEEDI-DRri is quick, easy, inexpensive. It soaks up oil like a blotter 
takes ink. Thousands of industrial plants in all parts of the country are 
using it to save labor and money in floor-maintenance. 


Easy to use. Just spread a thin carpet of SpEEpI-Dri, and it imme- 
diately provides a white, clean, non-skid surface to walk on and work 
on. Sweep it up with a stiff broom. It leaves floors clean, dry and safe. 


SpeeEDI-Dri works well on all types of floors. It requires no compli- 
cated, expensive machines; little labor; no dangerous caustics, solvents, 
or other compounds. 


Write today for big, free sample and practical demonstration in your 
plant. Just tear out this page and attach your business card. SPEEDI-Dr1 
for oils and grease . . . Sot-Speepi-Dri (the all-purpose product) for 
soluble oils, solvents, syrups, resin, and coolants, as well as regular oils 
and greases. 

SUPPLIERS: East — Refiners Lubricating Co., New York 1, New York. 


Midwest & South— Waverly Petroleum Products Co., Philadelphia 6, Pa. 
West Coast — Waverly Petroleum Products Co., Russ Bldg., San Francisco 4, Calif. 


SpE DRI \® 


OIL AND GREASE ABSORBENT 














| dises with the shaft as another ellipti- 


| in Fig. 3 is obtained. 


cal dise between them, having total 
clearance equal to the diametral clear- 
ance. A sinusoidal force applied to the 
central disc, represents the load. It 
can then be shown (ASME Preprint 
No. 44-A-29) that the equation (1) can 
be solved for the oil film thickness at 
any instant: . 





1 
2W,, (a? + b) (1 — cos wt) 


wdmpash§ 








T 


wo 


Where W,, = peak load = 4000 lb = 
17.8 X 108 dynes 


w = radians/see. = 1007 


(3000 rpm) 


a = one half of the bearing 
diameter = .38 in. = 3.50 cm. 


b = one half of the bearing 
width = .69 in. = 1.75 cm. 


a = oil viscosity = .21 poises 


h, = max. oil film = 
.0038 em. (.0015 in.) 


Using these values the graph shown 
It is seen that 


| from a zero load with an oil film thick- 
| ness of .0015 in. at zero deg, the clear- 
| ance decreases to 0.00059 in. at 90 deg 
| when the load is at a peak of 4000 Ib. 
| From 90 to 180 deg while the load is 


returning to zero, the clearance con- 


| tinues to decrease, until at 180 deg the 


clearance is .000433 in. with zero load. 


In other words, the clearance decreases 


.00091 in. during the increasing of the 
load, but the clearance decreases only 
an additional .000157 in. while the load 
is decreasing. Then as the load is ap- 
plied to the other half of the bearing 
from 180 to 360 deg, the oil film is in- 


| ereased to its original value of .0015 in. 
| On Fig. 3 is also indicated the minimum 





oil film thickness if the discs were as- 
sumed to be discs instead of ellipses. 
The difference is small. 

The effect of speed on the minimum 
clearance is shown in Fig. 4, as cal- 
culated by varying the rpm (or w) in 
formula (2). At 3000 rpm, the value 
is the same as shown on Fig. 3 for 180 
deg. In Fig. 5 is shown the effect of 
the peak load on the bearing as calcu- 
lated by varying the load factor “W” in 
(2). When the load is 4000 lb, the 
value is again the same, i.e. .000433 in. 
as on Fig. 3 for 180 deg. 

Taking the calculated clearance at 
face value, the minimum squeeze film 
is of the approximate order of magni- 
tude of the hydrodynamic oil film. And 
it means that with a total diametral 
clearance of .002 in., the bearing will 
always have approximately .0005 in. 
squeeze film and that the center of the 
journal will describe a .001 in. diameter 
circle within the .002 in. diametral 
clearance without the benefit of a classi- 
cal hydrodynamic film generated by in- 
clined surfaces. 
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New Plastic Laminate 


(Continued from page 37) 


(3) Extreme care must be exercised 
) building up laminates to see that the 
Hers are laid in the proper direction, 
gause the unidirectional Conolon fab- 


avs have 100 per cent of their strength 


mncentrated in one direction so that 
wy error in laying up the cloth will 
wsult in a seriously weakened product. 

(4) Excessive temperatures must be 
yoided in curing the C and FC types. 
(5) The molds must be designed to 
jithstand the pressure involved in cur- 
ag Conolon. Although they are com- 
ratively low, such pressures may 
wnstitute a very large total force 
hich will cause distortion on size- 
ile molds. 

A series of tests were recently made 
» determine whether Conolon lamina- 
ions could be cured by means of high 
frequency heating. Good results were 
tained, although the tests were not 
ahaustive, and it now seems possible 
that Conolon airplane parts will even- 
wally be mass-produced with radio fre- 
uency equipment. “Despite the fact 
that it has a specific gravity of only 
164, Conolon can develop maximum 
tensile and compressive strength of 
120,000 and 56,000 psi, respectively, 
aid a maximum modulus of elasticity 
if 4.7 x 10° 

The cost of Conolon is currently 
rather high, ranging from $1.58 to 
3.93 per square yard, depending on 
the desired thickness; and, for this rea- 
on, the new material is being used 
nly for the fabrication of the more 
intricate airplane parts, such as ducts 
and contoured wing surfaces, whose 
construction with metals would require 
excessive investments in time, tools, 
and labor. When the cost of Conolon 
components has been reduced, it is pos- 
ible that the laminate will be used to 
fabricate entire airframes. 

Because it has tremendous resistance 
to vibrations, Conolon is particularly de- 
sirable for the construction of airplane 
parts. In a recent test, the trailing 
edge overflap of a Liberator B-24 wing 


Physical Properties of Conolon 


Maximum modulus of elasticity....4.7 x 106 
Maximum tensile strength....... 120,000 psi 
Maximum compressive strength. .56,000 psi 
Ultimate bearing strength......./82,000 psi 
RN MID 0. vc. Sandsicaiks eancaearaen 1.64 
Curing pressure ...,.....seeseecees 10-15 psi 
Curing temperature ...........-.. 275-500 F 
Muting’ Time... ....0+0««<- 10 min. @ 400 F. 
Resistance to ordinary acids, alkalies, 

EE ROUEN oo kvece sansnispewniasiacicsan Good 
Resistance to water, oils, and cutting 

SUN 58-5. a-« serine cial ava adam roe Good 


Maximum Rockwell hardness (M-scale).110 
Maximum impact resistance 


ROCROWNOT <<. <.: sisinmasieie curs 126 ft. lbs./in.® 
Resistance to vibrations.........-> Excellent 
Normal IR arp nc ose hu area hoo nie eae Orange 
WUMMEE EE  - ... ss screede sion Smooth, glossy 


Was molded from Conolon and placed 
on a vibrating table. Although the 
laminated part was lighter than a simi- 
lar aluminum part, the overflap showed 
ho signs of failure after 55 hours of 
testing. A dural overflap would have 
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been completely useless after a test of 
this type. 

Some plastic laminates have an un- 
desirable tendency to absorb moisture 
and deteriorate when subjected to salt 
water and various other liquids. Cono- 
lon specimens have been immersed in 
salt water, benzene, aromatic fuels, 
and acetone for periods ranging from 
24 to 48 hours without signs of de- 
terioration. 

Metal and fabric airplane wings lose 


a certain amount of efficiency after 
prolonged periods of operation, due to 
scratches and mars made by small 
stones and other debris which are en- 
countered while taking off or land- . 
ing. Conolon wing surfaces are not 
subject to this loss, because they can 
withstand an impact of 120 ft-lb/in.* 

In most chemical and physical prop- 
erties, type F is slightly superior to the 
other types of Conolon. However, the 
C type is frequently used because of its 
extreme stiffness. The FC type repre- 
sents a compromise, and it has some 
of the good properties of both the F 
and C types. 
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INTRICATE 


--yet uniformly accurate 


Regardless of the number of intri- 
cate operations requiredto complete 
the Screw Machine Products you 
need—you will find The Chicago 
Screw Company a dependable 
source of supply. 

In the production of any specified 
part, accuracy is held to extremely 
close tolerances. This accuracy ap- 
plies to any and every operation, 
whether it be thread grinding, in- 
ternal and surface grinding, pre- 
cision thread rolling, broaching, or 
any of the many secondary opera- 
tions we perform in the production 
of hardened and ground parts. 

Investigate, and you will find that 
our extensive facilities and experi- 
ence, acquired over 73 years of man- 
ufacturing precision screw machine 
and cold upset products can be of 
great value and assistance to you. 


THE CHICAGO SCREW CO. 


1026 S. Homan Ave. Chicago 24, i. 
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ANOTHER LANDIS TOOL 








GREATER ACCURACY—Warpage and distortion of 
threads by final heat treatment eliminated because 
threads are ground from hardened stock. 


CLOSER TOLERANCES—Multi-groove grinding wheel 


assures that all thread forms will be exactly uniform. 


LESS INSPECTION—Gaging of each piece is eliminated. 
Once the machine is set up and in production, only 
spot inspection is needed to check wheel wear. 


FEWER REJECTS—Elimination of heat treatment distor- 
tion together with the accurately formed multi-groove 
grinding wheel almost entirely eliminates rejects. 





LANP!S TOOL 


. 
al 


LANDIS TOOL COMPAN 
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UP TO 500% 
GREATER PRODUCTION 


SOCKET SCREWS-—from Ye" diameter m 
40 pitch to ¥@” diameter 11 pitch have been The new LANDIS TOOL Thread Grinder 
ground in production. 


was developed to meet today’s needs for 
increased production of highly accurate 
threaded parts. It is another first for LANDIS 
TOOL in the field of precision thread grind- 
ing—introduced now to speed production 
and help win the war. Application of the 
Thread Grinder to socket screws has been 


demonstrated by a year of development and 





production experience in cooperation with 
THREADED RINGS—hardened steel 


rings 5” diameter with 16 pitch threads a leading manufacturer. 
EE TS Sa Gee, Our engineering department will be glad 
to consult with you on any of your thread 


grinding problems and make recommenda- 


tions on the possibilities of the Centerless 
Thread Grinder. 23 





LONG SCREWS—1i2’ long %4” diam- 


eter screws 20 pitch in one pass and 6” long, 
1” diameter screws 8 pitch in two passes. 
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All are C-F POSITIONERS | 


eh ares. os eee Rae 









6000 Ibs. 


Modern welding specifications call for “positioned welding Ofher C-F 
throughout", and today in all parts of the country, we find end- Positi 

less streams of war materials coming off production lines of C-F pent “ener 
Welding Positioners. Some of these lines are blocks long and capacities: 
made up of identical positioners on each of which is built a 


complete unit. In others like the 3 positioner sub-assembly line 1,200 Ib. 
the C-F Positioners are progressively larger as the weldment 14,000 Ib. 
increases in size and weight. 20.000 Ib. 


In planning your post war set-up, remember that there is a C-F 30,000 Ib. 
Positioner exactly suited to every requirement, that each is a 

universal tool, operated by the welder himself by push button or Write for 
hand wheel control, that are all adjustable for height, all rotate Bulletin 


a full 360°, all tilt 135° beyond horizontal. WP-22 
CULLEN-FRIESTEDT Co. 
1322 South Kilbourn Avenue * Chicago 23, Ill. 











2 PLANTS 


LINKED FOR 
SERVICE 


Forged securely together by 
identical standards of quality and 
production, both B-G-R Spring 
Plants act as one to give you un- 

_ limited service in springs of all 
kinds—in any quantity. When 
you buy springs—get the benefits 

of B-G-R research and engineer- 

ing design — for long life and 
trouble-free performance. 





Measurement of 
Maneuvering Loads 


(Continued from page 21) 


of aileron control force. The points 
were obtained from a large number of 
roll tests made over the complete speed 
range, with right and left, and starting 


| and stopping rolls. The scatter is ad- 
| mittedly large but when it is considered 


that two different pilots did the testing, 
and they rolled the ship as hard as they 
could at each airspeed, it is not unrea- 


_sonable. The line corresponds roughly 
| to the upper limits. However, if the 
| maneuvering stress is divided by the 


dynamic pressure and plotted against 
rate of change of wheel moment no cor- 
relation is revealed. 

In order to investigate the effect of 
speed on the maneuvering stresses re- 
sulting from rolls, Fig. 3 was plotted. 
This figure shows the maneuvering 
stress vs. indicated airspeed. Here a 
reasonable correlation is found. There 
appears to be a consistent variation be- 


| tween the maneuvering stress caused 


in starting the roll compared with 
stopping it, stopping being higher. 
This is probably to be expected since 


| in stopping the roll the force on the 
| aileron helps the pilot return the sur- 


face to neutral, whereas it opposed 
when starting. Then there is also the 
psychological effect on the pilot, he 


, feels he is causing more load on the 
' structure when he suddenly deflects the 


surfaces than when he svuddenly re- 
turns them to neutral. 

After studying Figs. 2 and 3 it is 
apparent that maneuvering stresses 


' due to rolls are influenced just as much 


by the rate of application of control 


| movement as by the airspeed at which 
| the maneuver was made. This brings 
/ out one of the most difficult problems 


connected with the calculation of ma- 
neuvering loads and that is they are 
dependent upon the behavior of the 
pilot. When looking at Figs. 2 and 3 
it should be remembered that the bal- 
ancing stress or non-accelerated flight 
stress changes with speed so that the 
most critical stress (balancing plus 
maneuvering stress) on the structure 
will still, in general, be at the high- 
est speed. In this particular case the 
higher the airspeed the more critical 
is the stress in the rear shear beam, 
since for a given roll maneuver the 
balancing stress increases with speed. 
Likewise, a roll while in a high speed 
pull-out or tight turn will produce 
large total stresses (see Fig. 1). 

One of the quantities of considerable 
interest in roll tests is angular accel- 
eration. In Fig. 4 a plot of rate of 
change of aileron control force versus 
angular acceleration is shown. Here 
again considering the large number of 
variables a good correlation is ob- 


' tained. From this figure it can be said 
' that the angular acceleration must be 


governed just as much by the rate of 
change of control force as by airspeed. 
(Turn to page 72, please) 
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THIS HEAD 


FOR MULTIPLE 
PRECISION 


GRINDING 
PRODUCTION COSTS 


Mass production can be applied to precision 
grinding only with equipment whose design incor- 
porates simple, automatic precision controls. The 
Fitchburg method works on a new principle, far 
superior to other methods. 









































“Brain center” of multiple precision grinding, the 
Fitchburg Bowgage Head is a completely self- 
contained and independent grinding unit. It can be 
installed singly on standard equipment in any 
position and at any angle 0° to 90°, or in 
multiples to operate simultaneously or consec- 
utively in mass production. 


Fitchburg design gives greater accuracy, finer 
finish, speedier operation, at less cost per piece. 
See how Fitchburg Bowgage heads, standard and 
interchangeable, save your investment for the re- 
conversion period. Write today for information on 
how its cut-cost features can be applied to the 
precision grinding jobs in your plant. 


THE HEAD. The Bowgage Head is a completely independent precision 
grinding unit. It has rapid traverse, slow grinding feed, grinding dwell 
or spark out, and rapid return to starting position — all started by one 
push button. It is precise to .0002”, minimizing spoilage. It can be re- 
moved and remounted for other work, if operations are changed. 


THE BODY. This Special Fitchburg Double-Head Machine grinds track 
roller shafts for caterpillar-type tractors. Two grinding wheels plunge-cut 
the diameter, after which both wheels travel toward each other to 
grind the shoulder of the shaft —all in one set-up — with standard 
Bowgage Heads. 


Write Today for Catalog—Sent Free Upon Request 


U RG GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS, U.S.A. 


Manufacturers of —Bowgage Wheelhead Units. Multiple Precision Grindi Unit I 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special fe sia hee 0, 


urpose Grinders 
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(Continued from page 70) 
Pull-Outs 


In addition to the measurements dur- 
ing roll tests, some measurements of 
tail load during pull-outs have been 
made to determine what the maneuver- 
ing increment of tail load would be on 
a P-38 airplane during a pull-out from 
a dive. 

The oscillograph and automatic ob- 
server installation was identical to that 
used during the roll tests. Strain gages 
were used for measuring boom bending 
moments, elevator hinge moment, ele- 
vator stick force, elevator angle and 


C.G. and tail acceleration. The strain 
gages used in measuring the boom 
loads were calibrated directly in terms 
of bending moment by loading the sta- 
bilizer at a given location. Measured 
boom moments were corrected for the 
effects of acceleration loads on the 
structure before calculating tail air 
loads. 


In order to check up on instrumenta- 
tion and technique of making tail load 
measurements, balancing tail loads for 
steady flight conditions were measured 
throughout a wide range of airplane 
speeds. The results obtained are shown 
in Fig. 5. Plotted on the same figure 
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QUALITY CASTINGS : 
MADE TO DO THE JOB 


Efficient engineering and production methods with 
careful laboratory control — these factors combine to 
assure you that Gunite Foundries castings will meet 
your requirements. We specialize in certain automo- 
tive items shown here — Brake Shoes, Cylinder Liners, 
and Brake Drums. Drums are completely finished in 
our own machine shop. With a backing of 90 years of 
experience and steady growth, we are equipped to cast 
ALL ferrous metals — gray iron, Gunite, malleable, 
and steel — on a quality basis. Let us quote on your 
requirements, 








GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 
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is a tail load curve calculated from 
wind tunnel data. The two curves com- 
pare very well except at the higher 
speeds. Both the calculated curve and 
the experimental points are for con- 
stant power, thus the higher speeds 
had to be obtained by dividing the air- 
plane. This may have had some infiu- 
ence on the measured values, hcewever, 
the discrepancy at the higher speeds 
is probably due to inaccuracies in the 
wind tunnel tests or Mach’s number 
effect. 

Load history curves of two pull-outs 
are shown in Figs. 6 and 7. Fig. 6 
represents a relatively easy pull-out, 
whereas Fig. 7 represents the most 
severe pull-out made during the test 
program. Note that there is no definite 
increment of down tail load evident in 
Fig. 6, but in Fig. 7 the down tail load 
increased 360 pounds just prior to the 
start of the C.G. acceleration increase, 
Unfortunately during the hard pull-up 
tail accelerations were not obtained 
thus the corrections to the measured 


! boom moments had to be made on the 


basis of C.G. accelerations only. This 
results in a smaller increment of down 
tail load of approximately 200 to 300) 
pounds. The results of five pull-ups 
including the two mentioned are given 
in Table I. The values tabulated are 
rate of application of stick force, rate 
of elevator deflection, rate of C.G. ac- 
celeration build-up, indicated airspeed, 
and maneuvering increment of tail air 
load. Tail acceleration measurements 
were not obtained for the last three 
pull-outs listed, thus the maneuvering 
increment of tail air load is somewhat 


low. 
Table I 
Average Average Averane Maneuvering 
Rate of Rateof RateofC.G. Increment 
Stick Force Elevator Acceler:tion of Tail 
Vi Application Deflection Build-up Air Load 
MPH /Sec. Deg./Sec. G’s/Sec. Lbs. 
410 30 1.3 1.1 
300 45 3.2 3.3 i 
246 200 11.0 4.0 320 
275 230 9.0 4.5 280 
322 330 11.0 9.0 360 


The first two pull-outs were fairly 
gradual and there was no distinct ma- 
neuvering increment of tail air load. 
The next three were quite sharp, but 
the maneuvering increment of tail air 
load were small. Due to elasticity in 
the system it is doubtful if pull-outs 
much more severe than the last one 
listed (also see Fig. 7) could be made. 
The total maximum down tail load 
(maneuvering increment plus balanc-, 
ing) did not exceed 20 per cent of the 
calculated limit maneuvering load dur- 
ing any of the pull-outs performed. 
Apparently the design requirements on 
maneuvering tail loads are overly con- 
servative for this airplane. 

As mentioned in the introduction, 
maneuvering loads on the horizontal 
tail surfaces of large airplanes is cur- 
rently of particular interest. The ad- 
dition of special tabs and booster con- 
trol systems has greatly added to the 
importance of accurate calculations of 
maneuvering tail loads. One of the 
problems which must be answered for 
large airplane design is whether or not 

(Turn to page 74, please) 
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Proper Design of Backing Plate for Cup Packing 








PURPOSE. The purpose of a backing 
plate on a cup packing application is to 
give the packing adequate support. In 
many cases, the backing plate (Ain Fig. 1) 
is also the piston head. 

THICKNESS. The backing plate must 
be heavy enough to support the max- 
imum pressure anticipated for the ap- 
plication without becoming distorted. 
This same factor will also influence se- 
lection of the type of material used for 
the backing plate. 

In applications such as Fig. 1, where 
the backing plate is apt to bear on 
the cylinder wall during travel of the 
piston, the thickness of the backing 
plate should be great enough to provide 
suitable bearing surface and thus min- 
imize wear both on itself and on the 
cylinder wall. 

CLEARANCE. Clearance at C should be 
a workable minimum. Wide clearance 
invites extrusion of the packing, re- 
sulting in breakdown at the heel. In 
most cases, the backing plate should be 
a close sliding fit in the cylinder. 

The circumferential edge at D, where 
the heel of the packing is supported, 
should not be rounded. It should be 





dressed with very fine emery cloth 
(crocus cloth preferred) just enough 
to remove burrs left from machining. 

Close clearances plus a good square 
corner will prevent extrusion of the 
packing. 

In general, diameter of the hub (E) 
should be as small as possible (particu- 
larly when using a small diameter cup) 
so that the bottom of the cup will be 
wide enough to be held securely. 

Height of the hub (F) should be less 
than the thickness (T) of the leather in 
the cup packing—15% less for a very 
hard packing, 20% less for a soft pack- 
ing. This allowance permits compression 
of the bottom of the cup to create the 
required seal between the packing and 
the piston head. Excessive compression 
—which would spread the —- 
prevented by the hub. 

(In the absence of a hub, the Sinha 
surface of the backing plate is usually 
fluted to assist compression sealing and 
prevent the packing from spreading. 
Simple hand sprayers, pitcher pumps, 
etc. do not require fluting, but when the 
cup bottom must be bolted or held by 
a follower, fluting is desirable.) 


*Thickness of follower plate (B) should be enough to fill the space 
between the bottom of the cup and the inside bevelled edge of the lip. 


Fig. 2 shows two cup 
packings installed 
back to back in a 
double-acting cylin- 
der. In such cases, a 
common backing 
plate is necessary. 


BACKING PLATE FOR DOUBLE. 
ACTING CUPS 


Notice in Fig. 3 that 
neither cup is sup- 
ported over the area 
A other than by the 
opposite cup. No cup 
packings should ever 
be installed back to 
back without a back- 
ing plate between 
them, 











Spartan Leather Packings 


Graton & Knighi’s SPARTAN 
has highest resistance to abrasion 
and heat (withstands boil test), is 
unaffected by common pressure 
mediums, and will not dry out 
hard and brittle. It also has excep- 
tional tear and tensile strength. 

When your design reaches the 
“packings point’’—or when pack- 
ings trouble occurs—call on G&K 


engineers. 


Specials 






Flanges 
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The best “soft” ham- 
mers and mallets are 
S rawhide—tough, resil- 


ient, long-lasting C/R 
mechanical rawhide. 
They strike effective blows 
without battering or marring 
. . . Without fatiguing re-coil. 
They hold their true striking 
surfaces. Sizes and weights 
for every need. Hammers are 
malleable iron with replace- 
able C/R Rawhide insert faces. 


Write for Catalog Sheets. 
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the pilot will recognize the severity of 


| @ maneuver which will result from a 


certain control deflection. 

In order to obtain some preliminary 
information on this general problem, 
structural loads were measured on the 
Constellation airplane during some ma- 
neuvers. This airplane is a large, fast 
transport which incorporates the latest 
developments in control systems and 
maneuverability. 


Fig. 8 shows a photograph of an os- 
cillograph record made during a sharp 
2 “G” turn. This maneuver was made 
by an experienced pilot when requested 
to make a sharp turn during a test 
flight. The major vertical lines in the 
photograph are timing lines and repre- 
sent tenth-second intervals; the fine 
lines are hundredth-second intervals. 
As is evident from the nature of thg 
traces the quality of the record is good 
and the general spread of the traces is 
such that no difficulty was encountered 
in interpreting the record. 

Fig. 9 shows a plot of the stresses 
and loads obtained from the oscillo- 
graph record of Fig. 8. In Fig. 9 the 
elevator stick force curve is interesting 
since it shows a rate of application of 
force of 390 pounds per second which 
slightly exceeeds that obtained in the 
most severe pull-out in the P-38 de- 
scribed previously. Note that there is 
a lag between the stick force and the 
elevator hinge moment whereas in the 
P-38 pull-outs there was no lag. This 
small lag is probably due to the opera- 
tion of the control system since a cer- 
tain quantity of oil must flow in the 
boost system. A reasonable explanation 
for the greater rate of force applica- 
tion for the Constellation is that dur- 
ing part of the stick force build-up the 
elevator was not deflecting, thus the 
stick deflections were probably small 
whereas in the P-38 the elevator de- 
flected almost immediately with ap- 
plication of the stick force thereby 
permitting relatively large stick deflec- 
tions. 


From a maneuvering load standpoint 
the lag or elasticity in a control system 
is very significant because abrupt ac- 
tions by the pilot are not immediately 
reflected in the elevator load and posi- 
tion. Thus any calculations of maneu- 
vering tail loads made on the assump- 
tion of specified pilot action will have 
to take into account the operating char- 
acteristics of the control system. This 
is particularly true on large airplanes. 

The maneuvering increment of tail 
air load obtained in the sharp turn by 
the Constellation was 6000 pounds. 
This is approximately 30 per cent of 
the calculated maneuvering increment 
used in design of the airplane, although 
the maneuver was not the most severe 
that could be performed based on the 
center of gravity acceleration (could 
have been 1.86 times as severe) it does 
not seem likely that one three times as 
severe could be made. Thus, it appears 
that for this airplane the design cri- 
teria for maneuvering tail loads is con- 
servative. 


(Turn to page 76, please) 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 



























OAKITE 
GRINDING 
COOLANT 





To meet production require- 
ments for turning out closer, more 
accurate work with smoother, 
finer finishes in wet grinding all 
types of steel, many leading con- 
cerns are using Oakite Grinding 
Coolant. 


It is their preferred choice. ..their 
STANDARD and APPROVED 
material .. . for this essential pro- 
duction operation for several im- 
portant reasons. First, Odakite 
Grinding Coolant provides 
maximum cooling and proper 
lubricity. Second, it keeps wheels 
CLEAN and FREE-CUTTING 
... reduces loading and glazing 
to a minimum so that less dress- 
ing is required. In addition, 
this superior coolant helps pre- 
vent rusting, helps keep supply 
tank and lines clean, has high re- 
sistance to rancidity, is odor- 
free and economical, has long 
solution life. 


20-Page Booklet FREE! 


Gives specific directions and formulas 
for using Oakite Grinding Coolant 
Also contains formulas for cutting 
and machining ferrous and non-ferrous 
metals. Write for your FREE copy 
TODAY! 


OAKITE PRODUCTS, INC. 
30H Thames St., New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canado 


OAKITE 
Spee La lized cleaning 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMEN! 
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bright, smooth, accurate —special cold drawn steel 
sections save machining in countless applications. 
Our metallurgical engineers will be glad to dis- 


cuss your production problems with you. 
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JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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UNSKILLED LABOR 
ADOS NOTHING 
TO. A PRODUCT 
EXCEPT COST 


HANDLING with 


FEWER HANDS 


You change Materials Handling from 
a slow, costly “necessary evil’’— 
into a dynamic, useful servant of 
faster, better planned Production 
and Distribution—when you use 


CLARK fork trucks 


GAS AND ELECTRIC POWERED 


To see the wide range of useful- 
ness of Clark Tructractors and 
Fork Trucks, send for handy 72- 
page pocket catalog—describes 
60 husky, well engineered ve- 
hicles, gas and electric powered. 


erre cd Giacdilonus:y-[ouge) 


BATTLE CREEK, MICHIGAN, U.S.A. 





Products of CLARK « TRANSMISSIONS ¢ ELECTRIC STEEL CASTINGS 
AXLES FOR TRUCKS AND BUSES e AXLE HOUSINGS e BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS « HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS e GEARS AND FORGINGS e RAILWAY TRUCKS 














(Continued from page 74) 
Conclusion 


From the structural flight test mea- 
surements described and many others 
made at Lockheed Aircraft Corp., the 
following conclusions can be drawn: 
the technique of measuring loads in 
flight has developed to the point where 
accurate reproducable results can be 
obtained. Valuable design in.iormation 
and high speed, full scale checks on 
wind tunnel data can be secured. Flight 
measurements can definitely teli what 
members in redundant structures be- 
come critical under maneuvering con- 
ditions as well as the magnitude of the 
applied loads. 


In general, the maneuvering . loads 
resulting from sudden control surface 
deflections show that they are as much 
or more a function of the rate of ap- 
plications of control force as the air- 
speed. Maneuvering tail loads obtained 
in flight on both a P-38 and the Con- 
stellation show that during sudden 
pull-ups the loads produced are small 
as compared to those used in design. 
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Recent Appointments Among Automotive 
and Aviation Manufacturers: 

Pontiac Motor Div., Donald Stuart, Asst. 
Parts and Accessories Sales Mgr. 

Chevrolet Motor Div., General Motors, 
T. F. Brown, Asst. Gen. Sales Mgr., charge 
of parts and accessory merchandising, 
warehousing and distribution. 

Ford Motor Co., L. W. Smead, Asst. 
Branch Mgr. Buffalo Branch; R. A. Pan- 
kopf, Asst. Branch Mgr., Somerville, N. J. 

Burgess-Norton Mfg. Co., C. Wohlhuter, 
Vice-Pres., and W. T. Crane, Asst. to 
President. 

General Motors Corp., W. G. Lewellen, 
Director, Distribution Staff and Chr. wis- 
tribution Policy Group. 

The Goodyear Tire & Rubber Co., E. J. 
Thomas, Pres. appointed regional vice- 
pres. Natl. Assoc. of Mfrs. Goodyear Air- 
craft Corp.; C. M. Van Epps, Asst. Gen. 
Mer. of Goodyear-Australia. 

Lempco Products, Inc., J. H. Gulick, Gen. 
Factory Mer., Bedford, O. 

Graham-Paige Motors Corp., Vern R. 
Drum, \ice-Pres. and Gen. Mgr., Warren 
City Mfg. Co.; Raymond J. Fitness, Vice- 
Pres. and John S. Slick, Asst. Secretary 
and Asst. Treas. of parent company. 

Bound Brook Oil-Less Bearing Co., W. R. 
Toeplitz, Vice-Pres. Chg. of Engineering 
Research. 

Progressive Welder Co., Boyd V. Giesey, 
head of Flash Welder Div. 

The Timken Roller Bearing Co., O. J. 
Hoger, Chief Engineer of Railway Div. 

Wheelco Instruments Co., Emery J. 
Stevenson, Sec.-Treas, 

The Briggs Clarifier Co., Charles W. 
Miller, Jr., Member of Engineering Staff; 
A. M. Andrews, veteran pilot, Commercial 
Airline Service. 
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DIVISIONS: 
DALLAS PLANT, Detroit, Michigan 


GRAND RAPIDS METALCRAFT DIVISION 
Grand Rapids, Michigan 


SUSPENSION PLANT—LONYO BivD, 





ny denebilen: inehaie the war. Manufacturer 
recognized that the F. L. Jacobs Co. engineers ha 
succeeded in stabilizing the action of leaf springs an 
the fortunate owners of these cars have benefite: 
through the longer-lasting riding comfort afforded. 


Cars thus equipped show a record of lower mair 
tenance costs. Relatively small replacements of broke 
spring leaves are necessary. Ajax Steel Spring-cover 
keep dirt and water out while retaining the lubricar 
which protects the springs from wear and stress. 


When new production is resumed the F. L. Jacot 


- Co. will have available for manufacturers these Aja 


Steel Spring-covers which have been a boon to wai 
time driving. 





Government Coordination Lacking 


(Continued from page 17) 


ology in contracts, orders, directives, 
rules, or regulations which might pos- 
sibly be interpreted by field representa- 
tives as prohibiting release of com- 
pany-owned equipment from war work. 
Or, what would be even better, they 
should issue a simple and direct policy 
statement waiving any restrictions now 
existing on recapture of such tools. In 
either event, one more important step 
would be necessary—to inform all field 
representatives on the local level. mak- 


ing the policy and attitude on disposal 
unmistakably clear. A _ single, clear- 
cut coordinated statement of policy and 
procedure, adhered to by all of the 
Government agencies concerned and 
implemented by action, should be put 
into effect at once. 

Policies and procedures dealing with 
disposal of surplus and potentially sur- 
plus Government-owned production 
equipment likewise are conflicting. and 
vague. Negotiations which various 





PROPELLER BLADES in endless quantity have long been 
forged by WYMAN-GORDON. Every blade absolutely 
laboratory controlled. WYMAN-GORDON makes forg- 
ings from five pounds up to five hundred pounds, and special 
forgings well up to one thousand pounds. 


WYMAN-GORDON 


WORCESTER 
HARVEY, ILLINOIS 


e MASSACHUSETTS 


DETROIT, MICHIGAN 





companies have carried on have been 
inexpressibly dreary and fruitless. To 
date, about the only ones that have had 
any measure of success are those which 
put pressure on every step of the proc- 
ess, a thoroughly unwholesome and 
uneconomic business. 


Automotive companies report that 
purchase of Government-owned ma- 


. chines in their hands has been pretty 


much a dead letter, because of the gen- 
eral resistance of the military services 
to sale of equipment to the contractor 
in possession unless it is continued on 
war work. While such a policy was de- 
fensible earlier in the war when tool- 
ing was still largely uncompleted and 
new contracts were piling in, it no 
longer is tenable when production is 
trending downward. The need is to sell 
equipment—that is idle or soon to be 
idle—now so that reconversion can get 
under way and large-scale unemploy- 
ment averted as much as possible. It 
is time now to catch up the strings that 
were dropped in panic last fall when 
the Belgian breakthrough halted all re- 
conversion planning. At that time, a 
“soft freeze” on machine tools effec- 
tively stopped any chance of their 
movement into reconversion channels. 
Late in May the Surplus Property Board 
announced that it had adopted regula- 
tions governing sale of machines to 
contractors in possession. The regula- 
tion, however, does not take care of 
machines which are not in possession of 
the war contractor. It is true that 
the Reconstruction Finance Corp. will 
sell items that already have been de- 
clared surplus, but the greater number 
of Government machine tools inhabit a 
sort of No Man’s land where they have 
not been declared surplus—even though 
idle—and therefore cannot be _ pur- 
chased. 


Another factor which is slowing re- 
conversion is the dubious restriction 
which prevents equipment to be sold if 
it is likely to become surplus within 
four months—although it can be con- 
sidered for sale if it is net to become 
surplus in that period. The peculiar 
result is the machines which are near- 
est to being accessible for reconversion 
are actually the most unobtainable. 


The lack of a coordinated, balanced 
over-all procedure among all procure- 
ment agencies for removing surplus 
and excess equipment from plants rep- 
resents another example of the need 
for teamwork. Defense Plant Corp. 
probably has gone the furthest in this 
respect. It has lined up warehouse 
and other storage space in the Detroit 
area and has engaged a warehousing 
organization to handle part of the job. 
It also has entered into negotiations 
with war contractors who have agreed 
te undertake processing, moving and 
some long-term storage on a non-profit 
basis, since there simply are not enough 
commercial moving facilities available 
in Detroit to handle the job in any- 
thing like the short time required. 

There are, however, many machines 
which have been put on the surplus as 


(Turn to page 82, please) 
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HE NORTON CRANK-O-MATIC* Machine is 

outstandingly popular with manufacturers of 

automotive, airplane and marine motors for grind- 
ing ¢rankpins. 


It is an easy-to-operate machine, capable of grind- 
ing at an extremely rapid rate. 
Features: 


° Single control lever, conveniently located and easily — 
moved, controls the machine’s principle functions. 


Work table is moved hydraulically. 


“Spark Splitter’ allows operation by lever or hand 
wheel control to guide wheel exactly between shoul- 
ders. No jogging of heavy table by hand. 


Time and energy reduced — less effort and fatigue 
for operator. 


Consult the Norton Engineering Department with 
your grinding problems. 


* Formerly known as Model D-86 


NORTON COMPANY 


Worcester 6, Mass. 


M-496 
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NEW PRODUCTS 


USING Welal fart 


ON YOUR SCHEDULE? 


PROFIT BY 


“12-WAY 


KNOW-HOW" 


WHEN NEW small parts or 
assemblies create new prob- 
lems of cost, accuracy and 
delivery, it will pay you to 
consult with Prevost. Here 
you benefit by . . . not just 
one or two... but twelve 
resourceful metal-working 
skills. This 


tility, bocked by years of 


unusual versa- 
experience and fine equip- 
better 
parts foster, at lower cost. 
Send blueprints or sketches 


ment, pays off in 


for quotation today! 


12 Ways Prevost Can Help You 


7 Internal 
grinding 
Centerles; 8 External 

end profile grinding 
grinding 
Threod 
grinding of 
ANY form Lathe work 
MoGéhine- Light weld- 
cut threads ing 
Milling 
Gear gen- 
eroting 
Rigid Step-by-Step Inspection 


Screw mo 
chine ports 


Surface 
grinding 


Heat treat 
and hard- 
ness control 


PREVOST MACHINE PRODUCTS 
19301 W. DAVISON 


DETROIT 23, MICH 


ONTROLLED UNIFORM ACCURACY 








| plants. 


long as 18 months and which still are | 


cluttering up automobile plants. Con- 
tractors have filed multiple copies of 
surplus equipment lists with the proper 
owning agencies only to find such 
equipment “not available” in Govern- 
ment lists and not being followed up. 

It is understood that the agencies 
have at least 60 days to screen lists 
of surplus equipment against current 
needs. While this is being done—and 
sometimes it takes as long as 120 days 
the machines are occupying plant 
space, and other prospective purchasers 
have no chance to learn about them. 
Some type of prompt up-to-date uni- 
form listing procedure, which is the 
same for all agencies concerned, is 
needed to put the information about 
available machines into the hands of 
prospective purchasers so that equip- 
ment may be sold and moved out of the 
plants promptly. 

The automotive industry itself could 
do a noteworthy job in this respect if 
the Government services would lift the 
censorship they have imposed, which 
prohibits contractors from disclosing 
any information about Government- 
owned or sponsored equipment in their 
The industry has asked that 
all procurement services notify all field 





| representatives that contractors in pos- 


_ for 


session are free to disseminate infor- 
mation about such available equipment 
to other automotive manufacturers who 
may need it. The Automotive Council 
War Production would act as a 
clearing house for such an information 
exchange through the machine tools 
listing service it has organized to fa- 
cilitate reconversion. 


The Production Side 
Of Jack & Heintz 


(Continued from page 25) 


| Should give the reader a better impres- 


sion of how the job is done at Jack & 
Heintz. 

The majority 
operations are 


of first machining 
made on a _ Bullard 
Mult-Au-Matic. This machine is used 
because of the multiplicity of cuts 
which can be made without rehandling 
of individual work pieces. Operations 


| on starter housings on the Mult-Au- 


Matic include machining the inner and 


| cuter sides of the bell form of the hous- 
| ing; facing the motor flange; machin- 


| and of the bearing seat. 


ing the ID of the grease container bore 
The concen- 


| tricity of the motor flange in this oper- 





ation is held to a tolerance of 0.002 in. 
The flange face is likewise held to the 
same tolerance. Gisholt turret lathes 
are sometimes used on individual oper- 
ations in this first step, but generally 
the latter are combined in the Bullard. 

From this point the work is taken to 
the heat treating department where 
Lindberg Electric furnaces are used, 
followed by Gleason quench presses 
which hold the work in dies to prevent 
distortion. This is followed by washing 
in an Alvey Ferguson washer to re- 
move oil before the draw. Work is 

(Turn to page 85, please)* 
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WATER SYSTEMS 


For Cities, Towns and Industries 


Practically all of Layne's emergency War 
Plant Water System construction has been 
finished. Essential Civilian Industries, Cities, 
Towns and Villages are next in line. The 
entire Layne organization is now devoting 
almost full time to peace-time Water Sys- 
tem installation. This means that Industrial, 
and City Officials — Engineers and Plant 
Superintendents, can now proceed with their 
Well Water Sytems development plans. 
The natural choice of Well Water Systems 
and Pumps will be those built by Layne. No 
other make can possibly provide so many 
outstanding and thoroughly proven features 
of sturdy construction, long lasting quality 
or unmatchable efficiency. ; 
Layne builds Well Water Systems of all 
sizes to fulfill the needs of the largest in- 
dustries and cities down to those of the 
progressive little village. Based on low oper- 
ating cost, and long life, Layne Well Water 
Systems are the finest investment an In- 
dustry, City, Town or Village can make. 
For late catalogs or the services of a 
Layne Engineer, address Layne & Bowler, 
Inc., General Offices, Memphis 8, Tenn. 


LAYNE PUMPS —futsil 


every need for producing large 
quantities of water at low cost 
from wells, mines or 


literature. 


streams, 


Send for 


AFFILIATED COMPANIES: Luyne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk 
Va. * Layne-Central Co., Memphis, 
Layne-Northern Co., Mishawaka, Ind. * Layne 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York C 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 


reservoirs. 


* Layne-Texas Co.. Houston. Texas *_ Layne- 
Western Co., Kansas City. Mo. * Layne-Western 
Co. of Mirinesota. Minneanolis. Minn. * Interna- 
tional Water Supply Ltd.. London, Ontario, 
Canada * Americana, S. A., 


Lavne-Hispane 
Mexico, PD. F 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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drawn in an Eclipse unit; then routed 
to the Bullard-Dunn process machine. 
Here all scale is removed by a series of 
alkali and acid tanks and washes. This 
machine is automatic in operation, lift- 
ing its load of parts, and rotating it to 
the next position until the cycle is com- 
plete and work can be removed. The 
work is redrawn to remove hydrogen 
embrittlement that may have been ac- 
cumulated in the tanks. 


Finish machining after heat treat- 
ment is generally done on a No. 5 
Warner & Swasey lathe where finish 
facing is done on flange face, bell face, 
motor flange, and face of grease re- 
tainer bore. Also, in one sequence the 
ID of the bearing seat and the ID of 
the bell is bored, machine clutch face is 
surfaced, and hobbing relief and ring 
groove cut on the inside of the bell. ° 


The next operation is done on Heald 
Borematics where a finish cut on the 
bearing seat to within 0.0005 in. toler- 
ance is consistently turned out. This 
machine handles two pieces at one time. 
Then the splines on the ID of the bell 
are cut on the Fellows gear shaper. 
This is followed by a drilling operation 
on a multiple spindle Natco which 
drills 24 holes in the motor flange. 
Degreasing follows on a Ransohoff 
washer. Degreasing is done under pres- 
sure, the jets delivering 450 gallons 
per minute, thoroughly cleaning each 
piece. The work is then run through a 
Magnaflux machine to detect cracks 
and is ready for final shop inspection. 

Of the many other parts necessary 
for the starter, two of them should re- 
ceive some comment. One part is the 
commutator clamp produced on a bat- 
tery of Greenlee automatics. These 
parts are cut from raw stock; roughed 
cut internally at 45 deg; semi-finished 
on the angle; rough formed on the OD; 
finish turned on the 45 deg; finish 
turned on the OD; bored on the ID; 
and cut off. Conomatics are used on 
such parts as blanks for planetary 
gears for the starter, the operations 
corsisting of drilling and reaming the 
ID; turning and shaping the OD; 
roughing out the trepan; finishing 
trepan; roughing and finishing face; 
reaming and cutting off. It is highly 
important that the sides must be 
square with the OD and very close tol- 
erance is held on this work. 

A large battery of Brown & Sharpe 
millers is used for light cuts on a 
multiplicity of parts. 


Wire Rope Slings 
Registered for Safety 


American Chain and Cable Co., Inc., 
Bridgeport, Conn., has recently an- 
nounced on behalf of its two wire rope 
divisions, the American Cable Division 
and the Hazard Wire Rope Division, 
that their several types of wire rope 
slings may now be accomnanied by a 
Certificate of Test and Registry for 
the benefit of the sling user. The policy 
of selling Registered slings is new to 
the wire rope industry. 
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These Special Fastenings and Parts were selected from thousands of items 
we are continually producing to convey an idea of the extensive range of 
our service, @ 

If you are now using standard fastenings that are not fully satisfactory for 
the purpose, send us full particulars and we will gladly recommend Specials . 
designed specifically for your particular application. Specially designed fasten- 
ings often eliminate extra parts and assembling operations while ower | 


the assembly. 


Special equipment, representing the latest improvements in high speed, 
precision machinery, together with experienced engineering talent assure the 
most precise, efficient Specials that can be produced. Send samples, specifica- 
tions or blue prints for quotation. 


50% SAVINGS 
HOLTITE 


— PHILLIPS —— 
Recessed Head Fastenings 


As bit cannot slip from recessed 
head, spiral and power drivers 
can be safely used, even on fin- 
ished parts, to cut your fastening 
time in half! 


For regular fastenings select your 
requirements from the complete line of 
HOLITITE standard screws, bolts, nuts 
and allied fastenings, furnished with 
slotted head or HOLTITE-Phillips: 
Recessed Heads. 
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IKE a regiment of soldiers—trained, toughened, tested—these 

sturdy, ruggedly built Truck-Tractors stand ready for severe, 

gruelling service. Designed and built by Marmon-Herrington Co., 

Inc., and equipped with TUTHILL Heavy-Duty Springs, these units 

meet the high standard set for their use in the U. S. Armed Forces. 

Tested, tempered, shot-blasted, inspected, TUTHILL meets the test 
of service. What are your Spring requirements? 

TUTHILL makes leaf springs in both standard 


and special designs to equip Trucks, Trailers, 
Tractors and Tanks for all types of service. 


UTHILL 


763 W. POLK ST., 


T 


Ss P RING 
COMPANY 


CHICAGO 7, ILL. 


T 


RECOMMEND 





UTHILL - 
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QUALITY 
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Quality Leaf-Springs for Sixty Years 
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Phone Garden City 6666 





~~ es O study riding performance on all kind 
s Te vehicles or objects in motion you 
' need our Accelerometer, indicating 
magnitude of shock to plus 12 g, to minus 
4g, list $145.00, sacrificed $40.00, brand 
new, made by Jaeger Watch Co. for Air 
Corps. 


AIR TRANSPORT EQUIPMENT, Inc. 
MINEOLA, N. Y. * 











Tantalum-Tungsten 
CARBIDE Tools, Blanks and Dies. 
TANTUNG Cast Alloy Cutting Tools. 


TTITIVIBYT TMT 


NORTH CHICAGO - ILLINOIS 

















Synthetic Rubber Paris 
(Continued from page 31) 


position to take up any slight Wear, 

In contrast to the high temperature 
while the vehicle is in motion, the sea] 
also is exposed to frigid temperatures 
at the coldest Arctic base where Jeeps 
are used. Under these conditions—econ- 
stantly exposed to oil in extreme heat 
and cold—the seal must retain its 
flexibility and correct size if it is to 
function satisfactorily. It must perform 
under these conditions for the life of 
the shock absorber which is of “built- 
in” construction. There is no provision 
for disassembly for repairs or replace- 
ment. 

Two other applications are found in 
products of Jack & Heintz, Inc., and 
Thompson Products, Inc. On its auto- 
matic pilot, Jack & Heintz wanted to 
avoid the use of copper for a drain 
tube because’ metal tubing would re- 
quire fittings. The fittings would re- 
quire more manpower in manufacture 
of the drain tube itself and additional 
manpower in the assembly of the tube 


Synthetic 


Fig. 3—Water pump is process of 

assembly. Synthetic rubber seal in 

operation is flush against sealing 
surface on housing. 


in position. However, copper appeared 
to be the only material which could 
withstand the hydraulic fluid, an as- 
phaltic-base oil, used in the system. 

The solution to this problem was to 
make the elbow-shaped tube from a 
highly oil-resistant synthetic rubber. 
Hycar was chosen in this application 
because, in addition to its high resist-. 
ance to oil without excessive swelling 
or shrinking, it could retain its char- 
acteristics under extreme temperatures. 
The permissible limits of shrinkage of 
the drain tube are 3 per cent and of 
swelling, 5 per cent. The tube also 
must have excellent permanent set 
characteristics since to save weight it 
is attached under a 60 per cent trans- 
verse stretch so that clamps to hold it 
in place are unnecessary. 

The drain tube carries the return 
flow of the hydraulic fluid from the 
balanced oil valve of the automatic 
pilot to a manifold. Some vibration 18 
possible at this point, so the tubing 
must remain flexible at the extremé 
temperatures to which it might be ex- 
posed, 185 F down to —70 F. Also, 
deterioration caused by oil at any tem- 
perature in this range would result in 
particles from the tube entering the 

(Turn to page 90, please) 
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hydraulic system with s.bsequent fail-— 
ure of the device in its accurate opera- 
tion of elevators, ailerons and rudder, 

The tubing is tested for flexibility by 
soaking it in the asphaltic-base oi! and 
winding it around a 1-in. diameter rod 
at —70 F. The heat resistance test con- 
sists of subjecting the tubing to a tem- 
perature of 300 F for five hours and 
250 F for 24 hours. The tested part 
must show no more than a 5-point 
change in Durometer hardness, and 
must not lose more than 15 per cent of 
its original tensile stsength and elonga- 
tion. 

In the case of the automotive water 
pump made by Thompson Products, 
Inc., the special-purpose synthetic rub- 
ber used in the seal—like that in the 
shock absorber. The location of the seal 
in the water pump in shown in Fig. 3. 
This type of pump is replacing the type 
which is packed with graphited as- 
bestos and which has screws on each 
side of the shaft for periodic tighten- 
ing of the packing. The new pump 
eliminates the conventional packing 
and the possible error of drawing up 
the packing too tight or not tight 
enough and the potential leakage, no 
matter how well packed. The demand 
PLUG & STEP for this improved type of pump may 

s be better realized when it is stated that 
Thompson Products made 200,000 of 
a the new pumps for replacement on one 
: ~ ; 
a ba year’s model automobile. 


In explanation of the pump shown in 
Fig. 3, the rotating shaft driving the 
PLAST-O-LOCK | pump must pass through the cooling 
liquid but no liquid must be permitted 
to enter the bearings of the pump nor 
leak out to deplete the system. The 
synthetic rubber seal fulfills this leak- 
proof requirement. The seal fits tightly 
on the shaft and has two notches at 
the circumference which fit into the 
pump impeller so the seal will rotate 
with the shaft. One side of the seal 
is a flexible bellows which is exposed 
to the cooling liquid, while the face has 
a graphited surface, which seals against 
a cast iron housing having a sealing 
surface machined to nearly an optical 
finish. 

QOGE The purpose of the bellows is to keep 

ee G Bite Bie: Company the flat, graphited face of the seal flush 


(Turn to page 92, please) 
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Horizontal 
ROTO-MATICS 


When high production is in 
demand on your machining 
problems your requirements 
can be met with a Horizontal 
Roto-Matic. Continuous, non- 
indexing operation together 
Manufacturers of with roughing and finishing 
Sheet Metal and Tubular Accessories spindles insure maximum 

for Leading Engine and output. Bulletins 110 and 120 


are available for suggested : csasy 
Propeller Manufacturers solutions to your problems. No. I-A Continuous Rots 


Davis and Thompson Co. 


Mfrs. of Machine Tools and Micror 





6411 W. Burnham St. Milwaukee 14, Wisconsin 
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y ‘Four Way 
q | BAKER Multiple Spindle 
4 DRILLING MACHINE 


IMPORTANT in the production of axle Housings operation machines when they must reconvert, 
for the war effort, now, and for Post-War pro- because BAKER machines are flexible and can 
duction, when truck transportation will play an be quickly converted to Peace-time require- 
equally important fart in reconversion. ments. 


Fortunate, indeed, will be the manufacturers who Ask Baker Engineers to help solve your drilling, 
are tooled with BAKER autématic cycled Multi- boring and tapping problems. 


The illustration above shows a BAKER machine set up to drill the large size pipe tap 
hole with the center spindle, two holes at each side of the center spindle and one 
each end of the other drilling operations. The vertical unit mounted on a straddle 
frame allows for the mounting of another BAKER 7!/2 A 14 self-contained hydraulic 
feed unit in the rear at right angles to the two side units. The rear horizontal unit 
has eleven spindle heads for drilling ten holes in the banjo surface and one hole to 
right. Control panel high off the floor mounted on side of vertical frame—Fully 


automatic in its cycling—started by means of push button station convenient to 
operator. \ 


BAKER BROTHERS, INC. Totrvo 10 On USA 
Ya_ Oo 8 83—_ 
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edit Prevent 


DAMAGE to 
valuable parts 


— 
WEDGE 


PROTECTORS 
44/ 


Serious losses to valuable 
parts, threaded and not 
threaded, can be prevented 
by using WEDGE Protec- 
tors. Considering the pro- 
tection obtained the cost is 
low. If you have an un- 
usual or special problem 


consult us for our advice. 


Patent No. 2,156,169 











Split Feature 
Patented 





''! You cau 
WELD PIPE 


SEriGn.. 


Snlit CHILL RINGS 
mame  cmeseme 


If you weld pipe find out 
how much BETTER and 
FASTER you can do the 
job by using WEDGE Chill 
Rings with the patented 
SPLIT Feature. You can 
also use LIGHTER 
WALLED PIPE and save 
Write. 


money. 


WEDGE PROTECTORS, INC. 


9540 RICHMOND AVENUE 





CLEVELAND 5, OHIO 








against the housing, the seal rocking 
with the shaft by guidance of the bel- 
lows. The shaft is ground to a toler. 
ance of plus or minus .00025 in., but 
some rocking is unavoidable. If it were 
commercially feasible to grind the shaft 
to much closer tolerances, there stil] 
would be leaking if it were not for the 
flexible action of the bellows holding 
the seal in exact position. 


The flexibility required from the sea] 
bellows would make natural rubber 
ideal for this application were it not so 
vulnerable to the various types of anti- 
freeze used in automobile radiators, 
Some of these fluids are almost as de 
structive to natural rubber and to many 
synthetic rubbers as aromatic gasoline, 
The specifications called for a rubber 
seal with good flexibility which would 
be retained on exposure to any type of 
anti-freeze solution which might be 
used, whether the temperature was at 
the boiling point or down to the sub- 
zero temperatures encountered in many 
parts of the country. Ohio Rubber met 
the specifications by compounding the 
seal from Hycar oil-resistant synthetie 
crude rubber. 

These three applications for synthetic 
rubber illustrate some of its uses other 
than for tires. It should be pointed out, 
in addition, that there are various types 
within this special-purpose group of 
synthetic rubbers. They have varying 
degrees of oil-resistance together with 
other properties which also vary widely. 


New Progressive 
Welder Representative 


The formation of Aulerich and 
Grimes by A. J. Aulerich and Wm. F. 
Grimes to represent Progressive Welder 
Company, Detroit, in the Western Ohio 
industrial area has been announced by 
E. J. DelVecchio, field sales manager 
of the company. 


Climer Now Member of WLB 


Fred W. Climer of the Goodyear Tire 
& Rubber Company has been chosen by 
President Truman as an _ alternate 
member of the National War Labor 
Board, representing employers. 








Powertul, fest-stepping Mobile Crene ...one-mon operated 
for “en ond off" highway operations .. simple to operate 
eliminates cut-up terrain, mutilated concrete docks ond runways | 








[UNIT CRANE & SHOVEL Cone wuwnuxee 4 wisconsin 
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Better Piston Rings 
(Continued from page 32) 


excess of 75,000 psi, and another such 
composition, also alloyed with nickel, 
chromium, and molybdenum which, 
when heat treated, has a_ tensile 
strength of over 100,000 psi. 


A recent SAE paper describes piston 
rings rolled from steel spring stock for 
certain special applications in high 
speed, high performance engines which 
demand higher ring pressures and 
greater strength for better oil control 
and freedom from breakage. These 
rings are of two types—one, relatively 
narrow in the axial direction and used 
in combination with cast iron or steel 
spacers; the other, made to full nomi- 
nal groove width to replace cast iron’ 
‘rings. Obviously, such developments 
absorber as something to save the rider. Now | in special materials, stemming from 
full wartime experience, will be avail- 
able to automotive designers to meet 
Absorbers are engineered to save the car—, the : special problems of post-war 
engines. 

In recent years most piston ring 
producers have supplied rings with 
various types of thin protective coat- 
-*~. brake dive, and spring breakage are things me designed to resist erosion and 

abrasion during the break-in period; 

( fs ul 4 hoffe, that happen when all four shock absorbers | 3is9 as a protection against early rust- 
LD OCHS LEC Hee 4 are not working. The remedy—a new set of | ing or corrosion. Among the general 

——— types of coating used for this purpose 
are: phosphates, cadmium, chromium, 
copper, and tin. Another treatment 
converts the raw cast iron surface into 
mal-adjusted shock absorbers. sorbers for cars, trucks and buses, Gabriel | @ black magnetic oxide. The most 
The experienced driver insists striking development along this line 
ie didi cdi tiiiintiies was the general adoption of porous 

h ak h on the highways after V-E day. or solid chromium plating by all pro- 
ey Se Se SS See Ger See, ducers, principally for aircraft and 
’ y 
The shock absorber business is the fastest | marine engines. Aircraft rings of 
rolled or forged steel have been em- 
ployed, with a coating of 0.004-0.006 in. 
for particularly severe applications. 


absorber business. There has been considerable discus- 
sion as to the value of chromium plat- 
ing in normal automotive engines. The 
Write or wire today for particulars. consensus seems to be that while it will 
not be employed across the board, it 
may be desirable for special high-speed, 
high-output engines for heavy-duty 
trucks, buses, and Diesel engines. 
When the piston ring manufacturers 
pooled their resources for the produc- 


Uebel 





ime was, when you thought of a shock 
you know Gabriel Aerotype Hydraulic Shock 


and save the tires, too. 





Erratic steering, wheel hop, curve sway, 





Gabriels—sealed-in-steel—will not leak. 


Nothing shortens tire life more ‘ ; ; 
than driving with worn, leaky, With a complete line of hydraulic shock ab- 


will play a big part in keeping traffic moving 


growing line in the automotive parts busi- 


ness. Gabriel is the hottest line in the shock 
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YOU KNOW IT WILL BE MILLED 
WITH SPEED, PRECISION, PROFIT 











The straddle milling operation on ‘this 1208 Mil 
Milling Machine requires flexibility in spindle 

the milling cuts are at different levels... 

are necessary because the job required | 

Of cutters, . . B seonoebeay ‘spindle: 


1800 Series Milwaukee Duplex Milling Machine 
NOWN as “production type” machines the Milwau- mn 
kee Duplex series of milling machines offer im- <e r 
portant advantages: \ > 
— automatic trip table mechanism provides for continu- , 
ous cycles of table movement. 


— adjustable nut for climb milling eliminates backlash 
in the table feed screw. This feature permits machining 

iece ordinarily difficult to hold for milling opera- 
tions -~ results in increased feeds, improved finishes — 
anchored quill construction securely supports the quill 
behind the spindle nose: in all positions, 


These features plus the compact rigidity and sturdiness 
desig.ed and built into the machine assure fast, precision 
Production at less cost. Write for new Bulletin No. B20, 
giving complete details on the Milwaukee Duplex and 
Simplex Series of Milling Machines. 








tion of aircraft rings by the millions 

where only small quantities had been 

made before, one of the seemingly jp. 

surmountable obstacles was the mili. 

tary requirement of parallel fiat syp. 

faces finished to ten micro-incheg 

(rms). Ultimately, each manufacturer, 

working in cooperation with equipment 

builders, developed techniques which 

not only met the specifications but 

made it possible to attain mass produc 

tion speed and cost. Lapping machines 

used for this purpose are producing q_ 
finish of three micro-inches. A grind 

ing process is yielding a finish of six. 
to ten micro-inches and is currently 

being used on some automotive rings, ] 
In one case, at least, rings are being | 
ground for all manner of applications 

to a finish of five to ten micro-inches at _ 
production rates of 200 per minute jn” 
automotive sizes. Here is an excellent” 
example of a specification which did’ 
not exist before the war. It had tobe 
met. And in meeting it, the industry 

was able to extend the principle to 
automotive rings without penalty. 








Precision all the WAY In earlier days piston rings were | 


a . a 1 made almost exclusively with machin-- 
puts em on the Target F-, © § ~* | ery designed and patented by individ-| 


ual companies. In recent years there 
has been increasingly more exchange 
of information and technique, culminat-” 
ing in the pooling of all resources of 
the industry to meet the needs of the’ 
military aircraft program. Out of the’ 
pressure for more and more produc- 
tion, higher levels of quality and the’ 
need for lower costs came innumerable 
| examples of machinery contributed by” 
| the machine tool industry. In many 
cases, conventional machinery was suit- 





Perfectly rounded, hollow steel rings, plus 
lugs forged and precision machined to specifi- 
cations, plus skillful welding, equals an engine 
mount ring which is so highly essential in har- 
nessing the thousands of horsepower necessary 
for flight of the nation’s bombers and other air- 
craft. 

Our engineers have designed many of the 
parts which go into the structure of our fighting 
aircraft. They also have designed and engi- 
neered the intricate tooling so necessary for the ably modified through cooperation of 
mt mis bam ha -_ a: — the user and the builder. Today, the 
ten hag more than filty major aircralt manulac 7 ee ‘-.«@¢ | Plants abound in machine tools bear 

Because we have demonstrated our ability to a << s oe | | UNS well-known names. 
serve others, we would appreciate the: oppor- = * 4 It is certain that the methods and 
tunity to serve you, too. Just write to us, now. mle detail improvements and the equipment; 

an @ pe of | installed during the war will have & 

SUV AW EXTEA.WAR BOND és “ F 2 revolutionary effect upon post-war pis- 





ton ring production. This should be 


Saas => . ? <A Zz oo — reflected in improved quality and in the 
* AVRCRAFT MECHANICS ~- “ = — a ~~, | opinion of some people promises a re 


ied seisanbe duction in cost. 
ieee atl : In piston rings quality control starts 
..... | With the selection of the specific ring 


DESIGNERS +++ ENGINEERS« «4 MANUFACTURERS for a specific application. It runs the 

















HEAVY-DUTY BENCH-TYPE 


ENGRAVING MACHINE 
THE PANTO .. for over 40 years 


MODEL UE-3 THE PIONEER | 
LIGHTER MODELS UE and UE-2 MANUFACTURER OF 


Interchangeable heads for engraving. 
electrical marking, and acid etching a 


ovina shee S| AUTOMATIC CHUCKING EQUIPMENT 


Write for Panto engraving cutters, cutter 
Catalog grinders, master copy type, endless 


a POTTER & JOHNSTON: MACHINE C0, 


ik P. PREIS ENGRAVING MACHINE COMPANY 
157 Summit Street Newark 4, New Jersey PAWTUCKET, RHODE ISLAND 
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« DEPENDABLE 


ATTRACTIVE 
IN APPEARANCE 


DESIGNED TO 
_ BLEND WITH 

MODERN 

MACHINES 








EVERY TYPE, EVERY SIZE, FOR 
EVERY MACHINE APPLICATION 
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: ‘all the BONDS you can—and keep all you buy 


TERAL® ELECTRIC 


676-138-8910 

















1. D-C DRUM SWITCH 


For use with reversible or 
nonreversible d-c motors. 
Recommended where fre- 
quent motor-starting, stop- 
ping, and speed adjustment 
are necessary. 


2. A-C CAM-TYPE DRUM SWITCH 


Suitable for starting or 
reversing service on small’ 
cranes, hoists, machine 
tools, and similar applica- 
tions. These drum switches 
(with primary resistance) 
will control squirrel-cage 
motors. 


3. A-C REVERSING DRUM 
SWITCH 


Designed for severe duty 
coritrolling large wound- 
rotor induction motors 
which operate cranes, 
hoists, bending rolls, etc. 


4. MOTOR-OPERATED, A-C 
DRUM SWITCH 


For secondary control of 
wound-rotor motors that 
have three-phase second- 
aries. Designed for either 
remote operation, or as 
an automatic control when 
used with a _ pilot-circuit 
device. 


5. DRUM SWITCH FOR SMALL 
A-C MOTORS 


Recommended for starting 
or reversing small wound- 
rotor motors—provides de- 
pendable operation. 


NAME YOUR APPLICATION 


Whether manual or magnetic 
controls are needed, our engi- 
neers are at your service and 
will be glad to assist you in 
selecting the correct starter for 
your application. Get in touch 
with your local G-E office, or 
write to us directly. General 
ae Company,Schenectrdy 
5, N.Y. 





~ 
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This is one of the group 
of samples of precision 
parts [illustrated below) 
of ferrous and non-fer- 
rous alloys that have 
been made by BESSE- 
MORE. On each of them 
the screw machine work 
was completed within ten 
and twenty-five seconds 
and .002" tolerances 
were maintained. The 
grinding work is held to 
0001" (tenth). 





A nozzle with a taper on one end, a curved mouthpiece on the other and a 
neck between .. . All of them must be held concentric one-to-the-other and also 
to the outside diameter within + .0005" ... The limits of the outside diameter 
and the inside diameter of the neck are + .0003 ...—.0000. The limit of the 
length is + .005 . . . The limit of the cone angle is + 3 minutes. The ma- 
terial is X-1112 . . . literally and figuratively, it was a bottleneck prob- 
lem in the war program. BESSEMORE specializes in precision screw machine 
manufacture ... making more of them better. Our engineers will be glad to 
make recommendation without obligation . . . send us your blueprints. 


BESSEMORE PRODUCTS Co. 





13243 EAST WARREN AVENUE 
DETROIT 13, MICHIGAN 





Fe 

‘. 

* 
(; 


es & & 





encanta ontcmnnt ten 








| gamut of pattern design, molding tech. 


niques, and melting practice. Here 
will be found use of the X-ray, the 
spectrograph, and other methods cf an. 
alysis; control of the sand for mc!ding; best 


control of pouring temperature, cool- mat 
ing rate, etc. When the castings enter line 
the machine shop, quality contro! fol- a 
lows each individual step of the proe- rT) 
ess, leading to the final inspecticn for 38-p 
dimensional accuracy, finish, spring illus 
characteristics, tension, and ail other a 
requirements. shot 
pro} 

A 

Production of Steel nan 

ee 

The operating rate of steel com. Incl 
panies having 94 per cent of the stee] cont 
° . » & and 
capacity of the industry was 95.3 per tabl 
cent of capacity for the week beginning 0’ 


May 14, compared with 95.1 per cent 40-7 
one week ago, 91.9 per cent one month 








of I 

ago and 99.2 per cent one year ago. W 
This represents an increase of 0.2 640- 
pceints or 0.2 per cent from the preced- desi 
ing week. a 
This week’s operating rate is equiva- T 
lent to 1,745,500 tons of steel ingots and 350 
castings, compared to 1,741,900 tons pe 
one week ago, 1,683,300 tons one month peer 
ago, and 1,777,000 tons one year ago. add 
dre: 

T 
Single Parts Supply Source _ 
Borg-Warner International’s aim to bili 
create a single source of supply for fe 
foreign importers of automobile, truck, a 
and tractor functional parts has moved mai 
a step nearer realization with the ad- Pra 
dition of AP Parts Corporation, Toledo, = 
Ohio, manufacturers of automobile the 
mufflers and tail pipes. The new rep- Yor 
resentation is the second announced in i 
less than a week by J. L. Cunningham, pe 
general manager, and increases to 17 of | 
the manufacturers whose goods are Wa 
supplied overseas distributors of Borg- “x 
Warner International. Am 
can 

leti 

ica] 

the 

The boys on the front bs 

still need letters - 

Inv 
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com: 






















HARDNESS TESTING 


The STANDARD SCLEROSCOPE (Now 
highly Improved) for more than twenty 
years has made goud and is still used for 
doing the workl’s hard work in testing. 
In general use for specifications pur- 
poses. Simple, Sturdy, Comparatively 
Inexpensive. Tilustrated bulletins free. 
FOR QUALITATIVE AND QUANTITA. 
TIVE HARONESS MEASUREMENT, 
under Static Pressure, the MONOTRON 
is the only machine now availible. Oper- 
ative up to over 2000 Diamond Brinell. 
Avoids errors due to. spring In test 
Pieces, Takes readings with the load on, 
avoiding reversal lash errors. No setting 
to zero. Operates at highest Speed. Hus 
solved many old laboratory and shop 
problems, We also make the Durometer 
for testing the hardness of rubber. 
Comprehensive bulletins free. 


THE SHORE INSTRUMENT & MFG. CO. 
Van Wyck Ave. and Carll St.. Jamaiea. New York, N. Y. 
Agents in all Foreign Countries 

















DROP-FORGINGS 


ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful, Informative “ 
J. H. WILLIAMS & CO., “The Drop-Forging People” BUFFALO 7, N. Ye 
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PUBLICATIONS 


(Continued from page 48) 


The Manhattan Rubber Mfg. Div. of Ray- 
pestos- Manhattan -has issued a new friction 
material catalog describing an extensive 
line of friction materials available, includ- 
ing woven, folded and compressed, molded, 
gemi-metallic and full-metallic.* 

The B. F. Goodrich Co. has issued a new 
3$-page Rivnut Data Book. Included are 
{lustrated descriptions of the Rivnut and 
its generalized applications, descriptions of 
types, head styles and grip ranges. Charts 
show how to order the Rivnut by its 
proper number.* 

A 46-page booklet on Care and Mainte- 
nance of Airplane Tires and Tubes has also 
been published by The B. F. Goodrich Co. 
Included is information on the function, 
construction and types of airplane tires 
and tubes, tire sizes, load and inflation 
tables.* 

O'Neil-Irwin Mfg. Co. has published a 
40-page booklet containing information and 
jllustrations regarding the newest models 
of Di-Arco Precision Machines,* 

Watson-Stillman Co. has issued Bulletin 
640-A describing and illustrating the newly 
designed Semi-Automatic Compression 
Molding Presses. The Bulletin includes an 
engineering blueprint and specifications.* 

The American Iron and Steel Institute, 
350 Fifth Avenue, New York 1, has issued 
a revised edition of its booklet, Steel Prod- 
ucts Manual, Hot-Rolled Carbon-Steel 
Strip, Section 12. Copies may be had by 
addressing the Institute at the above ad- 
dress. 

The American Management Assoc. has 
available the following booklets in its Per- 
sonnel Series. No. 83, Employer Responsi- 
bility for Veteran Reemployment, price 
$.75; No. 79, The New Pattern of Labor 
Relations, price $.50; No. 78, Reemployment 
of Veterans, price $.75; No. 8&7, The Fore- 
man in Laho® Relations, price $.50; No. 86, 
Practical Techniques of Collective Bargain- 
ing, price $.75; and No. 84, Personnel Poli- 
cies of Reconversion, price $.75. Write to 
the Association at 330 W. 42nd Street, New 
York 18, for copies. 

Printed copies of Simplified Practice 
Recommendation R118-45, Abrasive Grain 
Sizes, can be had by writing to the Supt. 
of Documents, Government Printing Office, 
Washington 25. Copies are 5c each. 

A new bulletin on non-magnetic uses of 
manganese steel has been published by 
American Manganese Steel Div. of Ameri- 
can Brake Shoe Co. Presented in the bul- 
letin are studies with illustrations of typ- 
ical applications where non-magnetism and 
the ability to withstand shock and wear 
Were equally vital factors in the selection 
of manganese steel.* 


—— 
* Obtainable by subscribers within the United 8t 
1 s ates 
through Editortal Dept. AUTOMOTIVE and AVIATION 
DUSTKIKS, 1 g making requests for any of these 


tian, t u - to she date of the issue in which 
“wr ppeared, your name an 
company conner:' 4 ahd title. i sa 





Ingenious New 


Technical Method 


Presented in the hope that they will 
prove interesting and useful to you. 


Now! Shop Measurements to 
One Millionth of an Inch 


With Simple Light Wave Setup! 


The wave length of light is the basis for this amazing 
new optical measuring equipment—which measures 
millionths of an inch as easily as a micrometer meas- 
ures tenths! All that is required, in addition to a 
simple setup, is average eyesight, intelligence and 
pon sly 

As shown above, the work was placed under the 
Monochromatic Light, upon the work and gauge 
block—and covered by the optical flat. The light, re- 
flected back to the operator, by the <- and bottom 
surfaces of the optical flat, creates interference bands, 
representing height intervals of 11.6 millionths of an 
inch. So that from the center of one dark band to the 
center of the next, the level of the work has risen or 
fallen 11.6 millionths of an inch. The bands, simply, 
are a contour map of the surface. This fact, in a 
simple mathematical formula, is sufficient to explain 
all the shop uses of optical flats, and give the work 
measurement, quickly and accurately. 

No longer, however, can your dealer give you 
Wrigley’s Spearmint Gum. Today, under present 
conditions, this product cannot be manufactured up 
to Wrigley’s aes standards. To protect consumer 
and dealer alike, the makers of Wrigley’s Spearmint 
have decided to keep the quality Wrigley's Spear- 
mint wrapper empty. Remember this wrapper, it 
means chewing gum of finest quality and flavor. 


You can get complete information from 
Acme Scientific Division of Acme Industrial Co., 
200 No. Laflin St., Chicago 7, Ill. 



































Optical Flat. Surface of Work. 
Interpretation of bands on 


truly flat surfaces. 


Z-70 








PROCESS ENGINEER 


Well-rated Chicago manufacturer of Diesel equipment and air- 
craft precision parts has opening for process engineer with 
ability to supervise tool designing department. Must have 
experience on jigs, fixtures, gauges and form tools. Give full 


TOOLS—DIES—JIGS—FIXTURES 
PRODUCTION JOB WORK—STAMPINGS 





We ore equipped to render compiete 


service from design to production. 











experience and salary desired. 


: Statement of availability 
required, 





—_——___ 








Address Box 37, AUTOMOTIVE and AVIATION INDUSTRIES 





SOLVENT DEGREASING 
and ALKALI CLEANING 
All Types of Metal Cleaning Equipment 


and Cleaning Chemicals @ Processing Machines 


hs S-> Gonen a eek © Benen, | 


13001 Hillview Ave. © Detreit 27, Michigan 
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ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. Phone Male 3084 
Rockford, Ilinols . 














PRODUCT CONSULTANTS 


on centrifugal fans and water pumps, gas engines, 
and general automotive equipment. If you have en- 
gineering problems on product design we will be 
happy to serve you. 


SCHOOLEY ENGINEERING COMPANY 


Mechanical Engineers 
1645 N. Whitcomb St. Indianapolis 8, Indiana 
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ELEVATOR of airplane is given coat of S-W Zinc Chromate Primer 
by efficient, fast-spraying method at the Fleetwing Division of Kaiser 
Cargo, Inc. Workman is protected from fumes by respirator mask. 


zy EFFICIENT method of con- 
veyor-hanging makes spraying 
easier. When finished, aileron 
is pulled up to ceiling to dry, 
thus saving valuable floor 
space! 


ANGLES used in wing con- 
struction are sprayed with 
S-W Zinc Chromate Primer. 
Vacuum exhaust in modern 
finishing booth sucks away 
surplus paint, speeds drying! 


STABILIZER is being sprayed 
with S-W Sea Blue Gloss Lac- 
quer. Here again, vacuum 
exhaust and special lights 
simplify operation and speed 
production. > 


SHERWIN-WILLIAMS 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











(All photos courtesy of Kaiser Cargo, Inc., Fleetwing Division} 


SHERWIN-WILLIAMS Helps Speed Production 
at KAISER CARGO, INC., FLEETWING DIVISION! 





T the Bristol, Pa., Fleetwing Division of 
Kaiser Cargo, Inc., airplane wings and con- 
trol surfaces fly off production lines in typical 
“Kaiser” fashion...are soon part of famous 
Douglas, Boeing, Grumman, Chance Vought, 
Lockheed, Eastern Aircraft and other planes! 
Helping to speed the many Fleetwing jobs 
are super fast-drying, extra-durable Sherwin- 
Williams Primers, Lacquers, Enamels, Dopes 
and Reducers. S-W technicians also supply 
special service facilities* and control standards 
that assure complete uniformity. 





One more example of the way The Sherwin- 
Williams Co., one of the foremost suppliers 
of aviation finishes made to meet Army and 
Navy specification for- 
mulae, is aiding the 
American Aircraft 
Industry set production 
history! 

‘We can help you, 
too! For details, write 
The Sherwin-Williams 
Co., Cleveland 1, Ohio. 


*Among these services is the S-W perfected Thermotite do ing system which is effecting revolutionary sav- 


ings in time and labor. (THERMOTITE trade-mark Reg. U. S. Pat. Off.) 


AVIATION FINISHES 


June 1, 1945 
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In helping to sustain fighting 
horsepower on the wing, 
Dole Aircraft Valves and Fittings 


have met the battle test in protecting 


the smooth functioning of gas, oil, 
air, oxygen and other vital supply 


lines—faithful proof of good design 


and engineering —and precision 
manufacture. 


Out of the testing laboratory of war 


will come many improvements 
that will mean dependability in 
peacetime applications to 
aircraft and other industries. 


Chicago 12, Illinois 
Los Angeles . Detroit . 





POSITIONS OPEN 


research engineers, designers, checkers and draftsmen for 

immediate service on new fuel injection development. Per- 

manent connection with old-line company. Only those who 

can qualify will be considered. Give complete details in first 
Statement of availability required. 


AIRCRAFT & DIESEL EQUIPMENT CORP. 
4401 North Ravenswood Ave., Chicago 40, Ill. 

















Aircraft Valves 
and Fittings 


THE DOLE VALVE COMPANY 
1901-1941 Carroll Avenue 





PERSONALS 


(Continued from page 76) 


Menasco Mfg. Co., Ralph B. Smith, Sec- 
retary. 

A. O. Smith Corp., John C. Dopke, Sales 
Mer., Automotive Div.; Urban T. Kuechle 
and Milton E. Morgan, assts. to Mr. Dopke, 

Western Gear Works, Roy Crawshaw, 
Mer. of Engineering and Sales. 

Braniff Airways, Horace Bolding, Pur- 
chasing Agent. 

Precision Welder and Mch. Co., William 
G. Bostwick, Chief Electrical Engineer. 

General Controls Co., HI-G Div., Lewis 
™M. Horvath, Divisional Sales Mgr. 

Tung-Sol Lamp Works, Inc., Harold F., 
Cook, Adv; and Sales Promotional Mer. 

Westinghouse Electric Co., William E. 
Miller, L. H. Lund and Ralph C. Stuart, all 
elected vice-presidents. Frank W. Godsey, 
Jr., Mgr. of New Products Div.; John J. 
Hayes, Pacific Coast District Treasury Mer. 

Mack Trucks, Inc., Elliott G. Ewell, Vice- 
Pres. and Mgr. Southern Div. 

Minnesota Mining & Mfg. Co., Earl F. 
Gregg, Sales Engineer, Eastern Div. 

United Aircraft Corp., Chance Vought 
Div., Graham Reid, Acting Purchasing 
Mer. 

United Air Lines, Eric Johnston, Pres. 
of U. S. Chamber of Commerce, elected 
a director. 

Redmond Co., D. L. Wertz, special rep- 
resentative, headquarters in Detroit. 

Adel Precision Products Corp., Gordon §S, 
Gillespie, Comptroller and Secretary. 

Consolidated Vultee Aircraft Corp., Irving 
S. Babcock, Chr. Board of Directors. 

Pacific Airmotive Corp., Victor E. Sem- 
rau, Sec.-Treas. 

Evectrical Engineering & Mfg. Corp., 
Gerhard Mauric, Chief Engineer. 

ACF-Brill Motors Co., M. A. Hardie, 
Treasurer. 

Sterling Tool Products Co., J. M. Warni- 
mont, Asst. Sales and Adv. Mgr. 

Jack & Heintz, Inc., Chauncey J. Lake, 
Advertising Dept. 

The White Motor Co., Robert C. Lee, 
Vice-Pres. and Treas. 

Standards Products Co., D. R. Stamy, 
Vice-Pres. and Gen. Sales Mgr. 

Kinner Motors, Inc., John N. Gladden, 
President, succeeding Ear! Herring, re- 
signed. 

Cc. O. Bartlett & Snow Co., Transfer of 
John J. Watson to Detroit Sales Office. 

Penn Metal Corp. of Penna., Lt. Col. 
Hubert E. Snyder, Vice-Pres. 


GM Wins Safety Award 


General Motors was named by the 
National Safety Council as a three-time 
winner of the Council’s special wartime 
award for Distinguihed Service to 
Safety. 








Exceptional opportunities for 











- POSITIONS OPEN - 


DIESEL ENGINEERS 
DESIGNERS and DRAFTSMEN 


N 
New High Power Engine @ POST-WAR POSSIBILITIES e@ 
@ Address Box 27; care of this Magazine 
Statement of availability required. 


Eastern Location 


FOR DEVELOPMENT WORK 
) 





























BLAKESLEE 


apo? DEGREASERS 


Metal Parts Washers 


G. S. BLAKESLEE & CoO. 
Main Office and Plant: Cicero Station, Chicago 50, Ill. 




















Toronto, Ontario 


MERRILL 
Electronic Balancer 


The Merrill Electronic Balancer balances front and 
rear wheels, kinetically and dynamically, with- 
them from the truck, aircraft or 
automobile. Faster, more accurate, easier to oper- 
ate. Detects bent axle shafts, bad bearings and 
other worn parts. Today we are in war work. 
Write for test data, post-war deliveries, prices. ff “9 


MERRILL ENGINEERING LABORATORIES 12°,":"52o3: 


out removing 
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¥ fat’s going to 


— happen to 
= the SUZY @? 


Remember the graveyard of rusting ships after the last 
war? For years a grim reminder of surplus war production, they 
also represented a practically bankrupt shipbuilding industry. 


Today, America’s aircraft industry accounts for a 

substantial proportion of our total national economy. That 
industry has produced more than a quarter of a million 
planes since Pearl Harbor! Its plonts, equipment and pro- 

duction represent 50 billion dollars worth of taxpayers’ money. 


Here is the most valuable single peacetime legacy of war. 

.- »Here is power to maintain peace, insure our national 

security and provide jobs for millions of Americans . . . And 
here is a critical problem. 


For the percentage of profit earned by our aircraft industry 

is so low that its entire capital reserves amount to only a 

few days’ operating costs! The lack of a sound national airpower 
policy could actually result in the collapse of a great 

industry and the promise it holds for the whole world. 


We at Bryant know that we can sell many machine tools to a healthy 
peacetime aircraft industry. But far more important — those tools 
mean jobs, and our last chance to enforce peace throughout the world. 


REAR EE SPRINGFIELD 
SERS" S Ss VERMONT, U.S. A. 
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New Production 
Equipment 
(Continued from page 38) 


HE “Screwmatic,” a product of 

Reed-Prentice Corp., Worcester, 
Mass., is an automatic screw driver 
operated by air or electric power de- 
signed to drive screws in wood or 
metal. The self-filling magazine allows 
almost continuous operation with no 
hand feeding necessary. Each screw is 
driven to a predetermined depth as a 


Reed-Prentice automatic screw driver 


gage on the spindle drive cuts off the 
torque and stops rotation of the blade. 

Filling of the magazine is accom- 
plished by a_ semi-automatic filler. 
Screws feed automatically into the 
chutes which lead to the nine fill chan- 
nels. When the lever is pressed, the 
magazine indexes and only four stops 
are necessary. One refill machine ser- 
vices five Screwmatics. 


TANDARD GAGE Co., Poughkeepsie, 
N. Y., has placed on the market 
the DuBo gage, a plug gage which 
offers several new features. The gage 
head is a relatively thin disk which is 4 
section of a sphere. The spherical gaging 


surface makes contact with the bore 
a i Y aad v E R wall only at the instant and point of 

bore gaging. Two chamfered sections, 
diametrically opposed, make it possible, 
by slightly tilting the handle, to enter 
the gage into bores easily. The DuBo 
can be used to check deep bores, as the 


(Turn to page 110, please) 


Rl N 7 MECHANICAL DESIGN ¢ PRODUCT 
“ned | Consultation ) DESIGN ¢ DEVELOPMENT OF PRODUCTS 


“Measurably Better x and Service on ) ANO RODUGTION PROCESS MACHINERY 
vila Cy AUTOMOTIVE DESIGN ¢ LAYOUT& DETAIL 
‘CO raver ee N AViTq Phone: Harrison 7747 
FRANCIS AND CAPPELLE 
1616 Transportation Building, CHICAGO 5, ILLINOIS 


YRBOR MICHIGAN 








FoR rr iv cams anodS Tuc 


SERVICE SPRING COMPANY + INDIANAPOLIS 6, INDIANA 


— 


Simply brush on right at bench: ..- WITH c U o by A C 3 


ms ready for layout in few minutes. Gas Fired, Oil Fired or Electric 
coat we nF pA, ty DYKEM For any Product, Process or Productios 


glare, increasing eM@eiency andcc STEEL BLUE pera. mre 


curacy. Write for details! The Electric Furnace Co. 
The DYKEM CO., 2301 L.N. 11th S#., St. Louwls, Mo. 
In Canada: 444 Paelfie Ave.. Toronto, Ont Salem, Ohio 
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g youll find electrical 


Wherever Allied fighting planes are flyin: 
equipment precision-built by Auto-Lite. Its quality proved in 
at — equipment resulting from long years 


the tough test of comb 
t and research. Pictured here are a few 


of careful developmen 

examples of such equipment. 

THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO 


TOLEDO, 1, OHIO * 
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Now Perfex gives 
you Stellite gages that 
are guaranteed for their 
finer accuracy and longer 
wearing qualities plus the 
following features: 1. Can be 
used under various tempera- 
tures without affecting accuracy. 
2. Less adhesion to materials be- 
ing gaged. 3. Resists fumes and 
acids. 4. Requires no oiling to 
prevent corrosion. To save time 
and money on that next gaging 
job, remember to specify Perfex 
Stellite Gages. 

















+ Blanks up t0 ~<«.. 
; £13" ere cast 
| Stellite—over 
114" are welded 
Stellite. 









PERFEX GAGE a pele) COMPANY 


3601 GAYLORD AVENUE DETROIT 12, MICHIGAN 




















DuBo plug gages 


handle may be tilted when applying the 
gage. The design permits gaging al. 
most to the bottom of blind bores. 


ATEST product of the Detroit Stamp. 

ing Co., Detroit, Mich., is the De-Sta- 
Co Model 610 push-and-pull toggle 
clamp. This clamp can be conveited 
from “push” to “pull” action—or vice 
versa—in a few seconds, by relocating 
one of the handle bolts. Weighing 1% 





De-Sta-Co Model 610 toggle clamp 


| lb. and with an overall length of 6% 


in. (“push” position) this heavy duty 
model has a plunger rod travel of 1% 
in. Rod is tapped to receive a % in.-16 
standard threaded bolt, providing quick 
adjustment to the work being handled. 


Ultra-Thin Tubing 


North American Phillips Co., New 
York, N. Y., is producing seamless tub- 
ing of various diameters with walls 
only 0.0001 in. to 0.001 in. in thickness. 
The ultra-thin-wall tubing can be made 
of gold, silver, copper, nickel, chromi- 
um and other metals. It is said to be 
uniform in thickness and absolutely ait- 
tight. 








LITTELL ‘Cexttrme REELS 


LOAD voll stock faster. Improve quality. 
Reel helis and centers coil stork. Supplied 
In plain or motor-driven types for handling 
Coil» 200 Ibs. amd up. Also Coll Cradles, 


Rull Feeds, etc. Request. bulletins. 


F, J. LITTELL MACHINE CO. 
4155 Ravenswood Ave., CHICAGO 13, Ill. 
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TOOL DESIGNER 


Leading Chicago manufacturer of precision parts and hydraulic 
equipment offers permanent position for tool designer. Must 
be thoroughly experienced on tools, jigs, fixtures, gauges, etc. 
State qualifications and salary desired. Statement of availa- 





Address Box 38, AUTOMOTIVE and AVIATION INDUSTRIES STAMPiINGs 


| leery. medium and light stamp- 
\ 6 J ings in any quantity. A steady flow é/ 

bility required. YZ of production— when you want it. 

Oi be ee METAL CO. QUALITY 





Worcester, Mass. STAMPINGS 
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It is just as foolish to put carbide cutting 
tools on an ouf-moded lathe. Carbide 
tools have increased horsepower re- 
quirements as much as 300 per cent. 


Modern Jones & Lamson Lathes are designed 
specifically to carry this extra load, and 
more. They have the power, they have the 
rigidity, they are easy to operate. 

FOR PRODUCTION MEN THE BIGGEST 
BATTLE LIES AHEAD—the battle of costs. 
Our jobs, and our earnings, as well as 
profits, will depend upon maximum produc- 
tion from the most efficient machines. 


Now is the time to check your equipment. 
Plan now to scrap obsolete machines and 
replace them with good War Surplus ma- 
chines or new machines. Our engineers will 
be glad to assist you. 






















| What HORSEPOWER Are You Using? 


The 16” Fay Automatic Lathe that is rough turning 


| this 105 millimeter shell has to transmit from 75 to 
| 100 horsepower to do this job on a production basis 
and take full advantage of the fast cutting carbide 


tools, 


Engineered to “Carry the Load” for Most Productive Operation With Carbide Cutting Tools 














) SONES & LAMSON 7% “iliintilic Lill) — 


Manvfatturer of: Universal Turret Lathes « Fay Automatic 

Lathes * Automatic Double-End Milling and Centering Machines « 
MACHINE COMPANY Automatic Thread Grinders * Optical Comparators » Automatic 
Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 
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GM Purchases Land 
for New Plants 


Plans for the erection of an auto- 
mobile assembly plant at Wilmington, 
Del., were announced by C. E. Wilson, 
president of General Motors. The plant, 


which will be built as soon as war con- | 


ditions permit, will be used for the as- 
sembly of Buicks, Oldsmobiles and Pon- 
tiacs. 

The new plant will be erected on a 
12%-acre site which has just been ac- 
quired by General Motors. It will be 
largely of one-story construction and 
will have approximately 1,000,000 
square feet of floor space. 

Depending on market requirements, 
it is anticipated that the plant, on a 
two-shift basis, would need approxi- 
mately 3,000 employes. 

The Wilmington plant will be one of 
a number of new plants planned by 
General Motors for post-war expansion. 
Plans previously have been announced 
for Fisher Body Division plants at Co- 
lumbus, O., and Hamilton, O., and for 
a New Departure Division plant at 
Sandusky, O. Purchase of land near 
Kansas City, Mo., also has been an- 
nounced by General Motors. 





VIBRATION ANALYSIS by N. O. My- 
klestad, First Edition, 303 pp. Pub. Mc- 
Graw-Hill. This is the first edition of a 
textbook on vibration analysis, providing 
the best known methods of solving im- 
portant vibration problems encountered in 
modern engineering work: The last chap- 
ter gives simple tabular methods of solu- 
tion. Save for the problem of torsional 
vibration, the tabular methods have been 
developed by the author. The last chap- 
ter—applications to important practical 
problems—deals with problems of con- 
siderable complexity and is included for 
the benefit of vibration engineers. 
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FOR SALE—300 H.P.-D.C. Dynamometer 
with tachometer and revolution counter. 225 
H.P. motoring capacity. New equipment in 
original factory crates. Sale restricted by 
Priorities Regulation No. 13. Write Jacobs 
Aircraft Engine Company, Plant No. 1, 
Pottstown, Pa. 

WANTED—Pacific Coast representation of 
lines by an established concern which sells 
Automotive Jobbers, Hardware Jobbers, 
Chain Stores. We've been 25 years in the 
trade and know how to get the business. 
ALAN P. CLINE AND ASSOCIATES, 116 
New Montgomery St., San Francisco 5, Cali- 
fornia. Offices in Los Angeles, Portland, 
Seattle. 








UNIVERSAL MIDGET TOOLS: DANDY 
SIXTEEN PIECE SET: Midget Pliers, Di- 
agonal Cutters, Four Midget End Wrenches, 
Needle-nose Pliers, Screwholder, Six 
Punches and Chisel, Round File, Midget 
Crescent Wrench. $14.85. IMMEDIATE 
SHIPMENT—Overnight by Air to Any- 
where USA. Remit today. Price List and 
Order Blank Free. Write Now for Dealers 
Quantity Discounts. UNITVERSAL TOOL 
COMPANY, 1527 Grand AAI, KANSAS 
CITY, MO. Remember: We have it, can get 
it, or it isn’t made. 
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PROTECTOSEAL 















CROSS- 
SECTION 
OF CAN 


SUPPLY 
CANS 


WITH BUILT-IN 
FIRE BAFFLES 


PREVENT LOSS. Protectoseal Supply 
Cans prevent loss by evaporation be- 
cause fill opening, spout, and special 
vent have automatic closures. The flex- 
ible spout eliminates waste and time lost 
fussing with funnels. The special vent 
permits fast pouring; a full five-gallon 
can can be emptied in less than a minute. 


PROVIDE SAFETY. Both fill opening and 
spout, as shown in the cross-section 
above, have double perforated fire baf- 
fles to prevent ignition of the can’s con- 
tents. Heavy construction, double 
seamed and soldered joints, and reinforc- 
ing bottom rim ring, prevent breakage 
of can and loss of contents from rough 
handling. 


REDUCE WASTE. The leakproof, self- 
closing valve on the spout, operated by 
the carrying hand, permits accurate con- 
trol of pouring to eliminate waste from 
spilling or slopping. Not a drop of 
liquid need be lost. 


APPROVED, Protectoseal Supply Cans, 
made in 3-gallon and 5-gallon sizes, are 
approved by Underwriters’ Laboratories 
and Associated Factory Mutuals. Write 
today for complete data on the PRO- 
TECTOSEAL line of Fire Baffle Fill and 
Vent Fittings, Safety Cans, Plunger Cans, 
and Wash Tanks. 


PROTECTOSEAL COMPANY 
1910 SO. WESTERN AVE. 
CHICAGO 6, ILLINOIS 
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“*MEANS 
ACCURACY” 


Rule shows bow small 
these little pinions are 
—yet tiny gears bike 
these have a vital pari 
in the success of a 

‘ giant machine's opera- 
tion. 


vue a Air Lines Phota 


| fi se Another Tel-Air Part 
; : Small Tel-Air gears showing 
i - Somparative size 


' THE BIG JOB of ce TINY GEAR 


ABSOLUTELY UNIFORM PRECISION, tolerance, and cuncentricity in every machin- 
d ing and finishing operation—these are essential factors, the perfection of which spells 
on Tel air ACCURACY. 
area Bomb Fuzes, in which the pinions illustrated are used, and hundreds of other 
; intricate component parts bear witness to the dependability of Tel-air precision 
** i engineering. 
4 Right now ALL Tel-air production is devoted to the final push to end the war as 
q 


sven as possible. 
Buy more War Bonds NOW! 
* Planes illustrated are the 4-engine type which United has ordered for post-war service. 
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1257 MOUND AVENUE e RACINE, WISCONSIN dctcoptic 











New Car Quota 


(Continued from page 48) 


allotments to insure that military re 
quirements will be met. All restric 
tions on dealer’s inventories also will 
be removed. 

Reconversion of the industry will re. 
quire immediate construction valued at 
$29 million rather than the $35 million 
estimated to be required originally, 
according to a WPB survey. At the 
same time, WPB found that the indus 
try will need only about $27 iillion 
worth of new tools to reach the “break- 
even” point as compared with early 
‘ndustry estimates of $50 million. For 
an all out or capacity quarterly rate 
of production amounting to $1,127,400, 
000 the construction cost will be $200 
million. WPB further estimates that 
the industry would need $150 million 
worth of tools and equipment to estab- 
lish capacity operations. 


Cincinnati Warehouse 
for Carpenter Steel 


The Carpenter Steel Company of 
Reading, Penna., has announced the 
opening of its new Cincinnati, Ohio 
warehouse, located at 5137 Vine Street, 
St. Bernard. This new warehouse will 
help the company better meet the de- 
mands for its tool, stainless and alloy 
steels required in the war program and 
for reconversion. 









ACCUR cy 


+ The list of clients for whom Hecker 
has designed and built tools during 
the past fourteen years reads like the 
“blue book of American Industry.” 
We are ready now to help with 
your retooling problems. Write for our 
new brochure “Men and Machines.” 








1982 E. 66th ST., CLEVELAND 3. OHIO © OFFICES IN PRINCIPAL CITIES 



























OIL 
SEPARATORS 


for the vacuum pumps 
on deicing equipment 
have been Mercury 
Products for years 
25 | 
YEARS f 
experience is back of 
Mercury craftsmanship 
—a quarter century of y | 
building aircraft and f 
aircraft parts 
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